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ABSTRACT 


Pweeoccoper 1980 the wholesale support function of the 
Naval Air Station, North Island (NASNI) was consolidated 
feeecnat Ot the Naval Supply Center, San Diego (NSCSD) ac- 
@eraine to the DOD Material Distribution Study and the 
Shore Establishment Realignment Program (SER V). If the 
=omcolidation 1S to be judged as a success, NSCSD must offer 
m7proved post-consolidation support to its local customers, 
especially the Naval Air Rework Facility (NARF) at NASNI. 
Maas thesis offers a general discussion and documentation of 
meempre-seR NSCSD local delivery system in order to form a 
baseline from which to measure future system performance and 
Peeeectivyeness. It specitically addresses NSCSD's local de- 
Mmecry Orcanimation, facilities, and resources, plus the 
miemtitication of the local customer base and the volume of 


Beeamess they generate. 
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oe ROR UG TON 


The Naval Supply Center, San Diego has as its 
mission to provide supply support services to 
assigned fleet units and shore activities and 
to perform such other fumctions as may be 
directed by the Commander, Naval Supply Systems 
Command. [Ref. 1: p. 1] 

mee the accomplishment of these objectives requires 
the performance of a myriad of tasks ranging from supply 
meemort tO financial accounting, the principle function must 
Memconsidered that of physical distribution; having the 
Mmeene Material and getting it to the right place, at the 
meme time. 

In mid 1978, as a result of the Department of Defense's 
meoD) Material Distribution Study and the subsequent Navy 
MeeeeriDution Facility Study conducted under the auspices of 
Men ohore Establishment Realignment Program (SER V), the 
Maer Of Naval Operations (CNO) directed the consolidation 
memeerie Naval Supply Centers and wholesale supply activities 
of the co-located industrial Naval Air Stations (NAS) in 
M@eerand, San Diego, and Norfolk. [Ref. 2: pp. 29-31] This 
consolidation was predicated on the premise that supply 
meeport Of the industrial activities and their customers 


would in no way be degraded and that measurable cost savings 


would be achieved. 
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me PURPOSE 

Before a local distribution system can be developed and 
implemented to accomodate the above consolidation, several 
Svents must take place, one of which is the documentation of 
m@enpre-consolidation system. This information is necessary 
to establish a database against which future systems may be 
mere d. ithe intent of this thesis is to aid in the con- 
Seruction of such a baseline by documenting and analyzing 
the pre-consolidation local delivery material distribution 
System employed by the Naval Supply Center, San Diego 


BiocSD). 


Bee METHOD OF ANALYSIS 

This study employed a variety of data collection and 
Mee tical techniques to accomplish the above. As origi- 
Memely Conceived, it was intended to rely primarily on NSCSD 
memrecement reports, statistics, instructions, and internal 
Seudies to provide the requisite information. While these 
sources did provide a comprehensive overview of fiscal year 
meee distribution operations, they were not considered 
meemiy adequate. the principle problem involved in their 
use was that their summarv nature lacked sufficient function- 
al definition to allow the desired detailed analysis of the 
focal delivery system. 

In order to overcome this deficiency it was necessary 
to determine, by customer, actual weight and cube data for 


Mmeervyidual line items. To obtain this type of specific 


is: 





@itormation, computer tapes of NSCSD's Demand History File 
Seumeeana the Fleet Material Support Office's (FMSO) Freight 
Mrmassitication File (FCF) were utilized. The DHF is a se- 
@eemeial record of all material requests received by the 
Supery Center and contains information such as: the requi- 
mmmmetming activity and date; item and quantity requested; 
memems Of filling the request; and mode by which the material 
Meemeonipped if the request has been satisfied. Similarly, 
the FCF is a sequential file of all material carried by the 
supply system and delineates among other things the item's 
Mmmeror 1Ssue, weight, and cube. Therefore, merging these 
@uemtiles created a record of who ordered what volume and 
memoht Of material. 

mesnOould be noted at this point that even this procedure 
Mmeeenot lend itself to a complete analysis because of several 
mmeeemismatch problems. These specific deficiencies, as 
Memeas any other problems encountered in executing this 
Seudgy, Will be fully discussed in the sections of this thesis 


Meme their effect was most pronounced. 


Meee COPE OF ANALYSIS 

Mee tollowing chapters address those major facets of the 
puUpply Center's pre-consolidation operations which had a 
Serer Dearing on local customer support. More specifically, 
Miapter if outlines the requisition processing channels, 
Memeeerial flow, and physical facilities of the Supply Center 


mor .0 | October 1980. Chapter III continues from the 


Ie) 





narrower perspective of documenting the particular local 
delivery system employed by NSCSD at that time. To this end, 
it includes a discussion of the customer base served, the 
delivery zone plan, and the equipment utilized to satisfy 
their requirements. Chapter IV then analyzes the relative 
volumes of business and concludes with an extrapolation of 
the data to a full year. Finally, Chapter V presents the 
conclusions of this research and recommendations for com- 
pleting the work begun here. 

A rudimentary cost analysis of the NSCSD delivery oper- 
ation had been intended as part of this thesis, however, 
after much research and deliberation it was eliminated. 
There were numerous reasons for not delving into the area 
of costs. A few of these reasons are listed below. 

1. Cost data for the pre-SER movement of material by 
NASNI was not readily available. This information 
was considered essential as any cost analysis should 
take into account all pre-SER material movement 
COctsetOr DOtM NSCSD and NASNI. 

Z. Material movement costs could not be accurately 
allecated between specific material handling 
functions. Indirect material movement costs should 
not be arbitrarily allocated based solely on a 
percentage of overall business. Such a method would 
only lead to incorrect extrapolations as most in- 


direct costs cannot be allocated on a straight 





percentage basis. Two examples of areas where this 
Gould cause problems are in the calculation of the 
metrTece eCOsts Of Packing and MHE attributable to 
local delivery material movement. 
3. The lack of an adequate work meaSurement unit did 
not allow the pre-SER NAS and Supply Center costs 
of material movement to be analyzed. Any attempt 
to calculate an average unit cost for comparison 
purposed would have been impractical and misleading. 
In summary, with the information available at this time, 
it was felt that any cost analysis would be too cursory to 


Berve any useful purpose. 
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II. MATERIAL/DOCUMENT FLOW ANALYSIS 


ime purpose of this chapter is to provide a synopsis of 
m@emmaterial and document flow patterns in effect at the 
Sey Center prior to consolidation. To this end, general 
Meseripcions of how requisitions were received and processed; 
meeue documents generated and distributed; and material 
Mmemceled, stored, and prepared for delivery are presented in 
M@eertOllowing sections. Futhermore, this information is 
Mmeerecd in proper perspeetive by detailing the organizational 
memmeture of the Supply Center's Material Department and 
memeebeach Annex operations, the physical restrictions im- 
Meee bDy their plant layout, and the overall volume of business 


performed by NSCSD. 


A. BACKGROUND 

The Naval Supply Center, San Diego was commissioned as a 
emppiy depot on 8 August 1922 and redesignated as a supply 
Memecr On 18 September 1959. NSCSD is the major Navy supply 
meen the Southern California region for retail and whole- 
meeenlOCistics support of fleet units and depot level main- 
momamee ACtivities servicing the surface, sub-surface, and 
eames SER, aviation communities. 

mator £6 SER the operations of the center were physically 
Mmeerecd in tO0ur Separate areas commonly referred to as the 


Broadway Compound, the National City Annex (NCA), the Point 


i 





Loma Annex, and the Long Beach Annex. Although each of 
these locations performed many interrelated functions, they 
Meme also be distinguished by unique aspects of their oper- 
ations or purposes for which their facilities were utilized. 
In this regard, the Broadway Compound can be viewed as hous- 
ing the principal administrative offices of the command and 
as serving as the storage site of all binnable material, 
While the National City Annex can be viewed as primarily 
devoted to bulk storage, 32nd Street Naval Station customer 
Mercer consolidation, and out-of-area shipping. Similarly, 
the Long Beach Annex's major functions are area support and 
memaee OL Ships Parts Control Center (SPCC) not-ready-for- 
mssue (NRFI) and ready-for-issue (RFI) repairables. 

The Point Loma Annex is solely involved in the supply 
and handling of petroleum products, and since its function 
Meemnmot affected by SER, its operations will not be 
discussed. 

mae to the diversity of functions and operations at 
these locations, the following sections will contain, where 


applicable, a separate subsection for each of them. 


Pee ORGANIZATION 

As shown in Figure 1, the Material Department (Code 500) 
is one of eleven functional units comprising the Naval Supply 
Momecer. Its responsibilities encompass the operations of 
meering, receiving, and issuing material. «As displayed in 
Figure 2, five divisions and two staff offices comprise the 


department. 
20 
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PeDrier summary Of each division's functions is presented 
melow (Ref. 1: pp. 19-86]: 

1. Broadway Operations Division (Code 301) administers 
Memecotdindeesme tne Operations of receiving, inspect- 
mig. StOring, 2Ssuing, and packing of all material 
stored at the Broadway Compound. 

Mmeeiational City Annex Operations Division (Code 502) 
SUMisoter Seanad directs tne £unctions of receiving, 
mopectime, Storing, issuing, and packing of all 
material stored at the National City Annex. In ad- 
dition, they are responsible for the management of 


all repairable items. 


CA 


imensportation Division (Code 303) sorts local 
delivery material at both the Broadway Compound and 
Bice Nablomal, G1rty Annex, schedules and operates 
automotive equipment and straddle trucks for local 
Gelivery OL Material, assiens and operates weight- 
handling and construction equipment, arranges for 
Naeem cargo transportation, and coordinates the 
movement of freight and placement of commercial 
thansportation equipment for loading, unloading, and 
consolidation of shipments. 

meeeneceipt Control Division (Code 304) is responsible 
for the processing of receipt -documentation, ensuring 
Compliance between material ordered versus material 


Eecemvecmmaondem initiating discrepancy documentation. 


ee) 


Ut 





fee Material Turned in to Store Division (Code 305) 
monitors, coordinates, receives, and stores material 
turned in to store. 

As indicated by Figure 3, the Long Beach Annex operation 
also maintains its own material branch (Code BX3) which is 
mesponsible for receiving, inspecting, storing, and issuing 
all material received by and issued from the Annex. They 


also have the responsibility of shipping material as required. 


Meee ny SICAL FACILITIES 

momsotated in the background section of this chapter, 
Meeop is required to operate a major material distribution 
system without a totally co-located physical plant. The 
dispersion of major functions between the Broadway Compound, 
the National City Annex (five miles to the southeast), and 
tne Long Beach Annex (120 miles to the north) adds a degree 
Of Complexity to the integration of their operations which 
memmot taced by the other SER locations. The following 
Subsections delineate the facilities maintained at each 
location and the uses for which they are employed. 

1. Broadway Compound 

ine broadway Compound is located on the waterfront 

at the edge of downtown San Diego. The total complex con- 
Memo OL Seventeen major structures of which eight, containing 
approximately 217,000 square feet of net storage space (gross 
meee xCluding structural members, aisles, office spaces, 


and other fixtures) are utilized for material handling and 
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Warehousing purposes. Figure 4 portrays the layout of the 
compound and Table 1 displays by building number the available 
meerase space and material kept in each. 

Poort rculan interest from a facilities standpoint 
Meee buildings 11 (packing and shipping operations) and 12 
meena pble Storage) since they are the only locations with an 
automated materials handling system (AMHS). The installed 
mio is a mechanized system consisting of powered pallet and 
Meeenpan conveyors serving all seven floors of Building 12 
Mm@eetne packing and staging operations in Building 11. Its 
automated queuing Jlotting, and routing capabilities allow 
femeetial receipts to be placed in a coded tote pan and auto- 
matically routed from the receiving area on the ground floor 
Mmmeemalding 12 to the correct storage area. Similarly, 
Material being issued can be automatically routed from its 
StOrage area to the packaging and preservation section in 
Berlaing ll. 

Pt should be noted that the use of the AMHS does im- 
Meeeepnhysical restrictions on the size of the material stored 
Semeur iding 12. Specifically, an individual item cannot 
meme more than fifty pounds nor may its dimensions exceed 
Seventeen inches by fourteen inches by eleven inches. 
Mmmmemermore, the gross size of a receipt is limited to 240 
Mupic feet. [Ref. 3] 

imieaadition to the AMHS, Building 12 1s served by a bulk 


material handling system (BMHS). The BMHS consists of two 
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a a) 
| Taois 3 
| BROADWAY WAREHOUSE SPACS/UTILIZATION | 
| BLDG STORAGE MATERIAL 
Pee NUMBER AREA STORED | 
| 1 Bl 5 Behe: Bulk sto Bede OL ACuIVe Ti ecmts | 
Pallet rack and bulk storage of| 
inactive items | 
Bin, modular bulk, pallet rack | 
| storage of mechs Supplies | 
| 6 10,380 Bulk storage active items 
Bin and pallet storage inactiyv "SI 
| items 
| 13ers Freeze and chill provisions 
| 8,000 Flammable naterial | 
| 10 ti eG Spee Supplies and hazardous| 
| materia | 
11 13,440 Local delivery and water cargo | 
| staging area | 
Pa Cie eNO ou LK Shea hax, and 
| water cargo nater | 
| 12 1037126 Pop emedllar Dpalle= fzack i 
| storage of active items | 
| 125 toe 3522 Bulk and pallet rack storage o= | 
SesGeomoteo. os, Mise. itens, 
ani alcono: Locker | 
a on a a Eg a Ts 


TABLE 1 BROADWAY WAREHOUSE SPACE/UTILIZATION 





mameted roller bed trucks and a powered transporter dock 
merce allows full pallets to be automatically loaded onto 
mm@eetriuck trom the dock, or unloaded from the truck to a 
receiving dock. Due to limitations on the range of adjust- 
Memon tniat Can be made to the truck roller bed height, the 
Memoeis Primarily used to transport pallets between Building 
Mememan building 11. It should be noted that at the time of 
meee study only one BMHS truck was in operation. Onevehicle 
was being used as a cannibalization source for parts to keep 
Meeswother vehicle in operation. 
Meee National City Annex 

The National City Annex is located within the confines 
S@eetne 32nd Street Naval Station, which 1S approximately five 
Mates Southeast of the Broadway Compound. The Annex consists 
Seeerirteen buildings of which twelve, containing approximately 
meee) Square feet of net storage space, are utilized for 
Macerial handling and warehcusing purposes. In addition, the 
NCA includes approximately 456,000 square feet of improved 
mmecaoor Storage space. Figure 5 shows the layout of the 
Annex and Table 2 lists the available storage space and ma- 
terial warehoused by building number. Despite the large 
Meeume Of material stored and the general uniformity of its 
Seen (OulK/full pallets), there currently are no AMHS/BMHS 
[eoremMs in Operation. However, the Supply Center is presently 
executing an extensive warehouse modernization/construction 
Mean which will add significant capabilities in this regard. 
The major aspects of the plan are discussed later in sub- 


section four. 29 
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TABLE 2 
WAREHOUSE SPACE/UTILIZATION | 


MATERIAL 
STORED 


Pallet rack and bulk storage of 
Se ean and overflow non- 
perishable subsistence 


Mecad. preducts 


Staging area for outbound GO, 
and NCA packing branch | 
Dry provisions | 

| 


Payelet rack and bulk storage of 
non-perishable supsistence 





Pallet rack and bulk storage of 
non-perishable subsistence 


Pallet rack and bulk storage of 
GOnSthuection material 


Receiving and delivery 
operation 


| 
MTIS and SOAP material 
{ 
| 
' 
| 


NRFI MTR's, wire, cable, and 
gases 


PWRS pallet jacks and acid 
Packaged petroleum products 
Open Se ClOl hing, Classi fied 


ef 
e > | e s 
equipment and publications, and 
photographic Ltems 





a a Sey a nel 





NCA WAREHOUSE SPACE/UTILIZATION 





3. Long Beach Annex 
The Long Beach Annex is located in the northwest 
corner of the Long Beach Naval Shipyard (LBNSY) complex (120 
miles north of the Broadway Compound). The Annex consists 
mmmecour buildings and an open storage area. Of the four 
mmerdinegs, two are exclusively occupied and two partially 
occupied by the Annex. The first two buildings contain 
47,600 square feet, and the latter two 98,372 square feet of 
net storage space. All buildings are almost exclusively 
utilized for the material handling and warehousing of re- 
@eetapliec material for which the Shipyard is the designated 
Overnaul point. Figure 6 indicates the layout of the Long 
Meeem tacility in relation to the Shipyard complex. 
4. Expansion/Modernization 

Although the facilities expansion/improvement cur- 
emery in progress at NSCSD 1s outside the purview of this 
milesits, it 1S considered necessary to mention it to preclude 
Mmeagers trom drawing incorrect conclusions. Presently, NSCSD 
1s in the process of executing an extensive warehouse con- 
Semmetion and modernization program at the National City 
tex. the most notable projects, Military Construction 
(MILCON) Projects P-014, P-033, and P-035 are briefly 
described below. 

a. MILCON P-014 is a supply storage high rise ware- 
house served by an automated stacker-crane retrieval system 


Seetoned tor bulk material handling. It will add approximately 
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memo ureross Square feet to Building 66 and will accommodate 
mimeoz0 pallets of dry subsistence and clothing items. 
meet. 3] 

meee MINCON P-033 will be a Supply storage high rise 
warehouse equipped with the Navy Integrated Storage Tracking 
and Retrieval System (NISTARS). It will enclose approximately 
meeeroO0 sross square feet, and with NISTARS, will provide an 
automated receiving, storage, and retrieval warehouse with 
Mmee@rage Capacity for 85,000 binnable, 23,500 rackable, and 
magoenon-rackable items. Upon completion it is intended to 
memocate all material stocked in Buildings 1, 6, 11, and 12 
at the Broadway Compound to the NCA NISTARS warehouse. 
(Ref. 3] 

wae ecONer=Goo provides for the construction at the 
NCA of a hazardous/flammable materials warehouse of 532,000 
memare feet with a 25-foot stacking height. It is planned 
toOyrelocate all material warehoused in Buildings 8, 10 (part 
mmeesO tO P-053), and 125 at the Broadway Compound to the 


new NCA building. [Ref. 3] 


D. DOCUMENT FLOW ANALYSIS 


Maeerial requirements (requisitions) are received by NSCSD 


q 


through three basic avenues: the AUTODIN/DAAS” network via 


the AUTODIN/DAAS network is a computer controlled auto- 
Maree addressing system which utilizes high speed transmission 
lines and microwaves to route DOD message traffic and logistics 
documents to the required activity. 





the Naval Communications Station, San Diego (NAVCOMMSTA) ; 
through a NAS North Island (NASNI) and NAS Miramar (NASM) 
meansceliver hook-up in the Customer Service Branch (Code 105); 
mm Orrline methods where requisitions come directly into 
the Customer Service Branch (Code 105). These three basic 
methods of requisition submission are discussed in further 
detail in the following paragraphs. Figure 7, Figure 8, and 
Figure 9 graphically depict these input methods and subsequent 
document flow. 
ieee AUTODIN/DAAS Submission 

The NAVCOMMSTA receives requisitions from the DAAS 
Metwork and collects them on computer tape for further trans- 
memeco the Supply Center's Automatic Data Processing (ADP) 
Department. These tapes are sent to ADP fives times daily, 
meme, 0500, 1130, 1650, and 2030. This input point is 
Memeeca DY 'Block A' near node one in Figure 7. It should 
Memmoted at this point that ADP operates three shifts per 
day, seven days per week. The tapes are then batch processed 
meee through the Uniform Automated Data Processing System 
(UADPS) program UA38. This batch processing under UA38 is 
maiea minimum of once per shift. If the material requisi- 
Meemed iS Carried and on-hand at the Supply Center, a DD1348-1 
issue document wili be printed and forwarded to the appro- 
priate warehouse for issue of the material. The "issue 
mmecessing clock," which is a management tool used to determine 


how well the supply center does in meeting required issue 
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time frames imposed by higher authority, starts when a 
me@uisition is processed through UA38 and stops after the 
material has been packed for shipment. 

imemcne material ws not carried (NC) or not in stock 
Meno a referral order is generated which is automatically 
Meersed to the appropriate Inventory Control Point (ICP). 
Any request that requires some form of manual handling due 
momen exception or an error will automatically be kicked out 
of batch processing and routed to the Customer Service Branch 
for processing/correction in order to be re-input to the 
UA38 program. 

e. Submissions via Transceiver 

Requisitions from NASNI and NASM may be received via 

a transceiver unit. The transceiver sorts requisitions based 
M@meissue priority group (IPG) and special project codes and 
routes them accordingly. The transceiver unit is located in 
the ADP Department and this input point is depicted by 'Block 
Meeeear node two in Figure 7. IPG II requisitions that are 
Meeepecarer walk-throughs and all IPG III requisitions are 
memeeca to the UA58 batch processing program and processed as 
discussed above. IPG I, CASREP, IPG II bearer walk-throughs, 
and requisitions with special project codes are routed to 
mime: line section of Customer Service. The hot line 
meenron 1S a branch of the Customer Service division that is 
Mmeponsible for processing and expediting high priority req- 


uisitions. The hot line section then either processes the 





meoisitlon aS Will be discussed below, or inputs it into 
the UA38 processing chain. 

3. Offline Requisition Submission 

All requirements that are not submitted via an auto- 
mated medium come into the Customer Service branch. This 
mepeepoint 1S denoted by ‘Block C' at node four in Figure 8. 
These requisitions may be received by offline message, mail, 
telephone, or by bearer drop-off. Depending on the material 
requested, these requisitions must be manually processed 
mem, when possible, they can be transferred into an auto- 
mated mode. Figure 8 shows the processing chain for the 
Various types of requisitions submitted directly to Code 105 
(Customer Service Division). Note that all IPG I, IPG II, 
and bearer walk-through requisitions are processed by UADPS 
meoeram UCOZ, an on-line, real-time version of the UA38 
program. 

Ali DD 1348-1 issue documents for IPG I, CASREP, and 
bearer walk-through requisitions are prepared on a real-time, 
On-line basis. Preparation for all other issues is accom- 
meeoned by batch processing throughout the day with the 
Memperity being processed during the third ADP shift. The 
policy for this processing is that routine issue documents 
Will be delivered to the Material Department by 0630 the 
following day at the Broadway Compound and by 0700 at the 


NCA. 
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@imece tne DD 1548-1 issue document is delivered to the 
Mepmopriate warehouse, (refer to ‘Block D' at node 5 in 
meeure 9) the material, if actually available, is picked and 
the DD 1348-1 processed for issue and delivery. To eliminate 
waeinordinate number of bearer walk-throughs requisitions, 
@memoupply Center also utilizes a rapid issue response system 
Memmeeea. Ouick Pic." Under this system, urgent material re- 
Seeerements for local customers are submitted to the Customer 
Service branch. Overnight processing and next day delivery/ 
availability is guaranteed if the material is actually on- 
mama. iihe "Quick Pic’ document flow parallels that of IPG I 
Mm@eepearer walk-through requisitions. 

Mee next section of this chapter discusses the actual 


movement of material after it is picked for issue. 


fee MATERTAL FLOW ANALYSIS 

Peeenough the geographical separation of the Supply 
Meme s facilities complicates several aspects of their 
Meemations, its effect is most pronounced in the area of 
[ieeerial flow. As will be seen in the following subsections 
@escribing the issued material flow at each of the three 
locations, the amount of material double handling induced by 
bits arrangement appears to be considerable. 

more r tO discussing the specifics of each location, it 
Should be stated that in general, material can move through- 
Out the Center in three ways. These are by means of the 
AMHS/BMHS systems previously mentioned, materials handling 


Seetoment (MHE), and automotive vans and trucks. 
41 





fees) lists the MHE e€quipment assigned to the Material 
Meeattement prior to 1 October 1980. This equipment was used 
memmarily to transport unit load material (mainly pallets) 
mmeereparation for further delivery. That is, the MHE either 
moves bulk items from the warehouse storage locations to a 
mememal Staging area, or it loads the material on another 
Meeere £tOr delivery. While the above statement 1s applicable 
Bemmese Of the Material Department's MHE, an exception did 
Semmes the use of straddle trucks assigned to the NCA. In 
mmemeron tO performing the above functions, these particular 
mmmeseare also employed as the primary delivery vehicles for 
@eeceelasses of material transported to 32nd Street customers. 
They were assigned this task because of their ability to 
Semmetver through pier congestion and handle the average order 
ze . 

Meee regard to the use of vans and trucks for intra-Supply 
Center movements, NSCSD utilizes this equipment for both 
wemecadled runs of tractor trailer units and for pick up of 
Meeeecod empty trailers or flatbeds. These particular ap- 
Meetedti0ns will be discussed, where appropriate, in the 
Subsections below and in the following chapter. 

1. Broadway Compound 

mance OntS sa tlow chart Of the material issue pro- 
Sess employed at the Broadway Compound. As can be seen, 
Dinnable material issued from Building 12 is transported via 


Meets to the packing area on the second floor of Building ll. 





ee OS eee cme ee ee ee 





—. 
| TABLE 3 
| LIST OF MATERIAL HANDLING EQUIPMENT 
| CAPACITY GAS L2G ELECTRIC DEsESaL 
| Forklifts 
2000 Ze 
3009 1 
| 49000 31 8 uy Uy 
6000 — 2s) 2 1 2 
15000 1 2 
{ 20000 1 
| Total 70 10 69 5 
Tiering Trucks 
3000 1 
4000 6 
| fotal 7 
| Platform Trucks 
15000 2 1 
Total 10 1 
| Straddle-Carry Trucks. 
20000 1 
| 30000 5 
j Se 
| Total 6 
| Pallet Trucks 
G000 1 
| 60090 2 
| motal 3 
| Meactors 
| G000 Z 
| Total 2 
| Crane 
20000 1 
| focal 1 
{ SSE See Soe Ss 
Total 88 10 80 o) 


TABLE 3 LIST OF MATERIAL HANDLING EQUIPMENT 
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DELIVZR SORTING YARD 













Omce it is packed, the material 1s forwarded by conveyor to 


the delivery section located on the first floor of Building 11. 


At that location it 1S segregated according to whether the 
jeeental 15 destined for local delivery, shipment by parcel 
post/UPS, or some other means. 

If the material is to be sent by parcel post or UPS 
it is shipped without further movement by the delivery sec- 
tion in Building 11. Conversely, if the material is marked 
for a local customer the delivery section places it into a 
local customer storage area where the material is kept seg- 
regated by consignee until the customer's next scheduled 
delivery day (to be discussed in the next chapter). At that 
time, material not destined for activities located at the 
Meme otreet Naval Station is loaded by MHE on trucks and 
delivered. Material for the 32nd Street activities is sent 
Beeeeruck to the sorting vard at the NCA where it 1s con- 
solidated with other material for that customer prior to 
its delivery to them. 

Material being shipped out of the area by means other 
than parcel post or UPS was held at the delivery section in 
Building 11 until transportation was available to take it to 
the shipping section in Building 65 at the NCA. The Supply 
Memeem nad a dedicated run consisting of a tractor trailer 
or flatbed scheduled for this purpose at noon each day. 

Bulk material issued from Broadway follows the same 


memeral procedures delineated above. The prime difference 


{= 
wn 





memtnat the material is usually staged in the area adjacent 
Mummies stOrace Site, then transported by straddle truck or 
Meeieevice conveyor, to the staging area on the first floor 
@eebuilding ll. 
fee National City Annex 

Mimmam~e trespeces, the NCA'S material issue process 
is Simpler than that used at the Broadway Compound. As 
Seeeayed in Figure 11, material picked for local delivery 
meemoved by MHE from its warehouse location to Building 70 
Mere it 1S segregated and stored by individual customer 
Mntil their next scheduled delivery day. At that time it 
memeonsOlidated with the customer's material issued from the 
Broadway Compound and delivered. Similarly, material des- 
Gained for parcel post/UPS or for out-of-area shipment by 
Some other means 1s moved by MHE from its warehouse location 
@emmere packaging and preservation section of Building 65. 
PeeecaiSs pOint, material is segregated by mode of shipment. 
muemeporce! post items are Shipped directly from the packag- 
ing area while material assigned other transportation modes 
meepeorwarded by MHE to the shipping section in Building 65. 
Miemmaterial zis held at this location only until the req- 
Meemtc documents can be processed and carrier pick-up arranged. 

ee Long Beach Annex 

iie  Lomosbecacmernnmex Nas the least complicated ma- 

meee) tlow pattern of the three locations. Material picked 


for issue to Long Beach local customers is moved via MHE from 
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/emeocorase location to the delivery section in Building 53 
where it is segregated and stored by customer. Here it is 
consolidated with incoming local customer material from the 
Broadway Compound and the NCA and delivered. 

Material picked for issue to non-local customers is 
moved via MHE to the packing and preservation section of 
meeecane 50 where it is segregated by mode of shipment and 


Shipped accordingly. 


feeevOLUME AND TYPE OF BUSINESS 

Mmje=purpose of this section is to provide an overview of 
the volume of business conducted by NSCSD and its apportion- 
ment between local and non-local customer support. In 
addition, where appropriate, statistics pertaining to the 
Supply Center's effectiveness in meeting material availabil- 
ity and processing standards prescribed by higher authority 
are presented. 

femootain a picture of NSCSD's overall volume of business, 
the UA 26 "Supply Distribution and Inventory Control Oper- 
ations Report'' was examined. This report is assembled by 
the Supply Center on a monthly basis and summarizes such 
details as the total material requests received and issues 
made. Compilations of these reports were made for both the 
mewelve-months period between 1 October 1979 and 30 September 
1980, and the nine-months period covering 1 January 1980 
through 30 September 1980. The second recapitulation was 


Mieluded so that direct comparisons could be made with the 
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restricted data base used in the local delivery analysis 
Meeerented in Chapter [V. The numerical results of these in- 
vestigations are shown in Table 4. 

Areas of Table 4 that are of particular interest to this 
Semeeeinciude the "net" and "point of entry" material avail- 
Meeetey figures (85% and 63.1% respectively), and the ratio 
meeasnore to afloat unit issues. 

Mee met material availability figure (line 8 under 
Breakdown of Requests in Table 4) represents the percentage 
of standard stock material requests from all sources, in- 
memcwme |ocal customers and requisitions referred by other 
Mmepiy activities, which were filled from NSCSD stocks. Con- 
Memerery, the point of entry effectiveness figure (line 11) 
Mmemcolistrained to reflect only those requisitions for which 
meee was the first supply activity to receive the request. 
SemeeeNSOCSD is ordinarily the requisition point of entry for 
foyeerocal customers, this figure can be construed as an 
ee@eteation of the Supply Center's ability to satisfy local 
Gustomer requirements. 

The wide disparity between the two support measures 
meee, ) Can be explained by the fact that the net material 
Seyemlability figure excludes from consideration any item 
meen 1S not carried in stock by the Supply Center. As such, 
mepaccounts for their success in filling requests for material 
that they should have had on hand. Conversely, the point of 


mur etrectiveness figure accounts for all standard stock 
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| TABL= 4 | 
| SUMMARY STATISTICS OF ISSUES MADE | 
| 
| meOCT 79- 1 JaN 80- NAVSUP] 
| BREADDOWN OF REQUESTS 30Q S52 60 20S ee oo Sap | 
| 1) Total Reguests Recvd 1,900,888 1,411,950 | 
| my excluded as Non-std 95,429 77,368 
| 3) Req for Std Items EA Soe Ss), las oo 2 
4) Std Items NC HO 3.2} Soo { 
5) Net Requests W235, 134 961,041 | 
Br Sta Items NIS io 5048 112510 3 | 
| 7) Issues of Std Items LAS SA STe ells) ss) ais, 
8) Net Matl Avail (7/5) 85.5% 85.2% 85% | 
| 9) POE Requests in_ (3) 1,456,304 1,143,296 | 
0) POE issues in (7) 918,630 Valo 6 | 
ee POE Effectiveness 63.1% 62.5% 65% : 
| BREAKDOWN OF ISSUES 
| 1) Issues to the Fleet 710,305 555,610 | 
2) Issues to Navy Act 803774725 2312825 i 
| 3) Issues to Other Act 91,058 69,983 | 
| 4) Total Issues* FP las EO lamar gis | 863,418 : 
| 
| TOTAL ISSUES BY IPG | 
| IPG I Diego 30,460 | 
weG If B25, 02% Paap orse Ne) 
| meG IIT 746,308 579,443 | 
! focal MG asks: 863,418 : 
| 
| | 


ee 
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meersitlons initially submitted to NSCSD regardless of 
Meeener Or not the Supply Center is supposed to carry the 
Memmertial, As such, it represents not only the success of 
mom in meeting local requirements, but also the degree to 
which the ICP's and the Supply Center have established the 
Memrect range of items to be stocked. 

Mieieregard to the ratio of shore to afloat unit issues 
m@ememajOrity (64.5%) were made to fleet units. It 1s worthy 
meenote, however, that a relatively large percentage (27.43%) 
of the issues were to Navy shore activities. As will be 
Semin Chapter IV, the preponderance of these were attrib- 
utable to local Navy industrial activities such as the Naval 
Air Rework Facility (NARF) North Island, Long Beach Naval 
Sampyard (LBNSY), and Ship's Intermediate Maintenance Activity 
(SIMA), San Diego. This assumes appreciable importance when 
meemewing the local delivery system because of the ramifi- 
memrons that different service levels can have on production 
pemeduling. 

mime UAZ6 report also contained several interesting 
Meeerstics relating to shipment time frames. For example, 
Meme port delineates the total number of items shipped in 
meeneot the three issue group categories, and the number of 
these that were shipped within prescribed time frames. The 
Saipment statistics for the same twelve and nine-months 


periods are shown in Table 5S. 
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BREAKDOWN OF SHIPMENTS 
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| 

| 12 SONIA Ss 9 MONTHS 

| % Shipped te ona pped 

| Number on Tine Number on Time 

| IPG I 34,300 92.4% 267959 9265 h 

| IPG II USNS) ash | 89.6% 23267 3 Oe OS | 
meG Lil 663,07 9 95.7% 507,041 957,04 

| Total 997,200 9347 3% 1 Cio > 94.1% | 

ee 


As can be seen from Table 5, the greatest volume and 
highest percentage of "shipped on time'' are associated with 
Meer t] requisitions. The greater shipping effectiveness 
in this area can, perhaps, be attributed to the more lenient 
Mmeneestandards related to that issue group. 

AS mentioned at the beginning of this section, the in- 
tent was not only to describe the overall volume of business 
memaucted by NSCSD, but also to consider its apportionment 
Between local and non-local customer support. Although the 
UAZ6 report does not provide any information in this regard, 
the data was extractable from NSCSD's DHE .7 This allowed 
Saapproximation of the Supply Center's work load between 


Meeal and non-local customers. 


Nis was done by sorting and summing the file on the 
Status code and mode of shipment fields as a unique mode 
Seemolmipment code (Code ‘'9'') should be assigned for all 
moeal deliveries. 


ty 
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Maieysis Of the DHF for the period 21 November 1979 through 








30 September 1980 revealed the statistics shown in Table 6. 
— Te ee oS Se 
| TABLE 6 | 
| MODES OF MATERIAL SHIPUENT | 
| MODE OF SHIPMENT m OF ISSUES | 
; 1) Local Dee Oe 79.25% | 
| {5} Item Processed for Shipment to B25 
Local Customer but Mode not 
Specified 
(3) Item Processed for Shipment Out S73 { 
of Area but Mode not Specified | 
{3} BOLTOLC/ TUCK 12035 | 
| 5) Other Land Pa bshe 
6) Parcel Post Be 505 
?: eZ Mail ‘ ~ 72% 
8 ait/quicktrans 1.10% 
9 Beh ac 06% 
(70 ee caeee . 13% | 
q Ota 100.00% | 
ae eg Na et 





Table 6 indicates that are least 79.25 percent, and most 
probably 87.5 percent (1+2) of all the issues made by NSCSD 
were for local customers. It also indicates a possible 
meemmentation or material flow problem at the Supply Center. 
As shown, 8.98 percent of all issues were designated as being 
Processed for release and shipment (status code ‘'BA') with 
no mode of shipment ever being specified. Constraining the 
analysis to issues made on or before 30 September 1980 
eliminated the delay involved between generation of the issue 
document and shipment as a possible explanation because the 
Beevas Updated for least another 51 days. Therefore, it 
must be presumed that the situation was attributable to either 
mee documents and/or lost material. While time constraints 
Meeeenced investigation of this area, further study appears 


warranted. 


on 
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For the purposes of this thesis, it was assumed that all 
Memertal processed for release to local customers was, in 
Semeeeesiipped. thus, the 87.5 percent figure was utilized 


mere local customer share of NSCSD's work load. 





Pirro GbE VERY SYSTEM 


A. BACKGROUND 

mrermonjective of this chapter 1s to document the system 
mumoved Dy the NSCSD to deliver material to local customers. 
memmcnis end, the following sections will discuss: identifica- 
tion of the local customer base, the Supply Center's local 
delivery organization and assets, and the services it provides. 
Meesnould be noted that this examination is limited to only 
tmose deliveries affected under the auspices of NSCSD, and as 
meeieaoes not consider delivery or transportation services 


mameormed by the Supply Center's customers. 


feeeeeOCAL CUSTOMER BASE 

Before an analysis of NSCSD's local delivery system could 
memmence, it was necessary to first determine who the local 
eecomers were. To do so, two primary criteria were used; 
Seecance from NSCSD's facilities and requisition activity. 
Memes plirpose of this study, activities were considered as 
meear customer candidates if they were either located within 
eave mile radius of NSCSD's Broadway Compound or were resi- 
Bemeonot the Long Beach Naval Station. Application of this 
initial standard to the Navy Material Transportation Office's 
(NAVMTO) Fleet Freight Forwarding Guide (FFFG), NSCSD's Name 
and Address file, Commander Naval Surface Forces, Pacific 


Bee A VYSURFPAC) organization chart, and Commander Naval Air 


os 





Forces, Pacific (COMNAVAIRPAC) organization chart generated 
a list of over 800 potential recipients of the local delivery 
mescem'sS Services. 

This initial compilation was further refined by requiring 
that an actual "local customer" must have requisitioned and 
received, via local delivery, material from the Supply Center. 
The reason that this constraint was imposed is that, in deal- 
M@eewith a local delivery system, one iS concerned with 
Scheduling an efficient distribution of material to those who 
use it. To include those that have not received (and because 
of their small size or special circumstances most probably 
will not receive) material would lead to a distortion and 
probable dilution of the effectiveness of system scheduling 
and planning.» In many respects their inclusion would be akin 
Memaedepartment store basing its sales projections for a 
particular item solely on the total population of an area in- 
Stead of past market experience. 

The method employed to accomplish the above was basically 
the same as that discussed in Chapter II for apportioning the 
Supply Center's work load between local and non-local custom- 
ers. Simply restated, the authors sorted the NSCSD DHF tapes 
Pyeeumit identification, status, and mode of shipment codes. 
The resulting list of activities was then validated by compar- 


ison with the candidate list described above, and in a few 


3 * » e 
Customers who pick up their own material were therefore 
Peeeluded. 





questionable cases, contact with NAVSURFPAC and NAVAIRPAC 
Meeeeese  1his process culminated in the identification of 
%52 local customers, of which 188 were shore activities and 
Motewere ailoat commands. They are listed by major geo- 
@eapnical area in Appendix A. 

Most Of the activities delineated in Appendix A are 
mmeesically located with other units of their type within the 
@emtines of major military reservations. Most notable among 
these are the concentration of: afloat and ashore aviation 
Mmaees at NAS's North Island and Miramar; afloat and ashore 
Mumeete>s UNItS at the 3Znd Street Naval Station, NSY Long 
@eaen, and NAB Coronado; training units at NIC San Diego; 
moat and ashore submarine units at the Submarine Support 
meerdiity Point Loma; and Marine units at the Marine Corps 
memmeere Depot (MCRD) and Camp Pendleton. Due to the close- 
ness of the individual commands on these reservations, dis- 
meeetoms Of distances except in the aggregate to these 
Meeeraynical clusters would unnecessarily complicate the 
Meine parameters. Figure 12 is a map showing the relative 
Pocation and approximate distances of these major customer 
@emeers trom NSCSD's Broadway Compound. In addition, it also 
displays major access routes to them. 

mny analysis of the local distribution system should not 
only be concerned with who the local customers are, and their 
Mmetance from the Supply Center's facilities, but also the 


mame Of time required to deliver material to them. 
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Smeorttinately the authors experienced two problems in attempt- 
moeco guantify the amount of time taken to deliver material 
Mumemecific customers. First, the myriad of alternate routes 
Mmemtne customers, in conjunction with the concentration of 
emmymties in geographical clusters, meant that the use of 
over-the-highway distance time computations would be highly 
M@estionable. Secondly, individual customer service times 
Memeemeither constant nor deterministic. The large variance 
fmmene amount of material delivered to a specific customer 
Oma given day or run (see Chapter IV) induces a similar 
mapee Variance in offload times. Therefore, individual 
customer service times had to be viewed as random variables. 
Mermenermore, the absence of any statistical information per- 
meine tO the probability distributions prohibited formu- 
meee any defensible statements about service time beyond 
the simple aggregate mean figures presented by Clausen. 
Mees: pp. 24-25) 

Meegen the above factors, only certain general statements 
Memmeece made concerning the delivery time factor. First, 
Wenicles destined for all of NSCSD's local customers, except 
momombpeach, commence their daily runs at approximately 0800. 
The scheduled Long Beach delivery leaves NCA at approximately 
0300. Secondly, the survey of NSCSD driver logs done by 
Meemocn indicated that each driver spent approximately 5l 
Meeecnt Of his time traveling, 535 percent offloading material 


Meeemscomer locations, and 36 percent loading material at 


m@eedepot Or performing administrative functions. Lastly, 
Meeording to the transportation hold time figures quoted by 
Meemsen {Ref. 4: p. 25] and reproduced in Table 7, there 
meeean appreciable delay incurred between the time that 
meeerial was turned over to the transportation organization 
Mmoerts actual delivery, 


TABEE-.7 
NSCSDO TRANSPCRTATICN HOLD TIMES 


MCNTH leoe i [IPG IT te > ell 
APR 80 L232 4.52 told 
AY 30 ° 204% g.eEl 
JUN ai) L206 Se $.S7 
JUL 8d ~-------NOT AVAILA8LE------- 
AUG 38) 25 Qe 7.87? 
Ser ee0 bere es 4e 3% 3e1l4 
NAVSUP STD 1.0C 34.00 T.cc 
$m me a a a ee ae = = + 


t. LOCAL DELIVERY ORGANIZATION AND ASSETS 

The Delivery Branch (Code 3032) is responsible for all 
local delivery operations. As displayed in Figure 15 it 
Mecanizationally falis within the Material Department's 
ieamoportation Division (Code 3035). The branch itself is 
divided into two sections, the Broadway Delivery Section 
Meeee) 50521) and the National City Annex Section (Code 305322). 
These two sections have, among other functions, the following 
TeSponsibilities: [Ref. 1: pp. 19-86] 

Meeriaintdin in-transit storage facilities for material 

aWalting shipment/delivery from Building 11 at the 


Broadway Compound and NCA. 
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Meensscemble, segregate, and accomplish physical 
Meeposiction Of in-transit material. 

Peercomsolidate material by destination, activity/ 
Geographical area into larger shipping units; 
seouve 2S 2a Shipment consolidation point for 
local delivery. 

mele liver material to ships and shore stations. 

feeession, schedule, and dispatch automotive equipment 

ama straddle trucks. 

meres I+ and 15 depict the Code 30321 and Code 30322 
Mmeeanizations, respectively. The actual employment level 
for these two sections averaged approximately fifty personnel 
during the period 1 October 1979 through 30 September 1980 
eer c0). 

The majority of the vehicles/equipment used in providing 
local delivery services are rented on a monthly basis from 
the Public Works Center, San Diego (PWCSD). While drivers 
are available from PWCSD, the rental method chosen by NSCSD 
meets Only the availability and maintenance of the units. 
Baader this arrangement, NSCSD is responsible for providing 
its Own drivers, scheduling maintenance, and fueling the 
vehicles. Table 8 presents a list of the vehicles/equipment 
Bo, leased. 

ime remaining local delivery carrying capacity is pro- 
feed DY NSCSD 'MHE and two commercial contracts. The MHE 


imzed fOr deliverv of material to local customers is 
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memerally limited to the four NCA straddle trucks. Since 

by law they may not travel on public roads or highways, 

they are confined to serving ashore and afloat customers 
Mmeeated at the 32nd Street Naval Station. Of the two com- 
memeral contracts, one is a "local drayage" contract with 
Mmeemsttial Freight Systems. By its nature this contract 
@ameonly be used to augment delivery capabilities in the 
Metropolitan San Diego area. The other arrangement is a 
Commercial carrier rental contract with Border Express which 
meemployed to increase the delivery capacity to Long Beach. 
The commercial equipment available under these arrangements 
ms listed at the bottom of Table 8. 

Mme Carrying capacities of the individual pieces of 
equipment vary significantly. They range from a high of 
approximately 1200 cubic feet or thirty measurement tons for 
the twenty-ton refrigerated vans, to a low (excluding pickup 
mens) OL seven pailets for the straddle trucks. [In general, 
the 32-foot, 40-foot, 45-foot and 55-foot flatbeds and lowboys 
mae tt not double stacked, handle 14, 18, 22, and 26 


measurement tons respectively. 


Smee ELIVERY SERVICES PROVIDED 

The NSCSD local delivery system utilizes scheduled ded- 
icated runs, semi-scheduled dedicated runs and customer zone 
deliveries, and irregular and/or expedited dispatch to dis- 
tribute material to its local customers. However, before 


proceeding with a discussion of these deliverv methods, 
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@aperal points must be recalled concerning the Supply 
Center's material flow and utilization of delivery equipment. 

With regard to material flow, it must be remembered that 
all three primary NSCSD locations (Broadway Compound, NCA, 
Geoeione Beach Annex) make deliveries to local customers. 
Deliveries of GSK material and semi-perishable subsistence 
meems destined for 32nd Street Naval Station activities are 
Mees by the NCA local delivery section even if the shipment 
memeeatced from one of the other NSCSD locations. In such 
cases, the non-NCA material is consolidated at Building 70 
with NCA material for the same customers before delivery to 
mieme oimilarly, deliveries to Long Beach local customers 
meeemade by the Long Beach Annex after sorting and consol- 
Meerme the material in Building 53. Deliveries to other 
MeeevictieS in metropolitan San Diego and to Camp Pendleton 
meeemade by either the NCA or Broadway Compound local deliv- 
Meese ctlons depending on where the material is warehoused. 

Mies primary exception to the above is that frozen and 
mer SUDSIStence items and fresh fruits and vegetables are 
delivered to local customers directly from the Broadway Com- 
pound and California Ice and Storage Company (Cal Ice) ware- 
houses where they are stored. The Cal Ice facility is 
POCated approximately 2.5 miles southeast of the Broadway 
Compound. 

Gites other point to remember is that NSCSD employs a 


eeeety Of equipment to deliver material to its local 





Gustomers. AS was mentioned in the last section, trucks or 
meaectOrs DUlling trailers or vans are utilized to make all 
deliveries except to 32nd Street Naval Station customers 
Memericularly ships) where straddle trucks are used. With 
the exception of high volume dedicated runs, trucks and 
meaetors normally haul material for several customers at the 
mame time. Straddile trucks, on the other hand, are highly 
maneuverable vehicles specifically designed to carry 
Meatetized loads short distances. As such, they are well 
Suited to serving fleet and shore activities at the 32nd 
mereet Naval Station because of their ability to operate in 
congested areas and the closeness of the customers (all are 
mere d Within 1.7 miles of Building 70). However, their 
maximum carrying capacity 1S seven pallets at once, there- 
fome they are generally limited to serving only one customer 
before returning to the Annex for another load. It should 
meron pe noted that the NCA provides forklift trucks to the 
Mmaeotreet ships to aid in unloading trucks from either the 
Broadway Compound or Cal eeu 
Beet that as background, the following subsections will 
define each of the four delivery modes and address who re- 
Memes the service. In addition, this section will conclude 


with a brief description of the system's actual daily operation. 


tPorklifts are provided by NCA when the volume of the 
delivery warrants their use. 
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1. Scheduled Dedicated Runs 
These runs are considered to be those where both the 
meeauency Of delivery and the time of equipment departure 
from the Supply Center are published in advance. In general, 
they are utilized by NSCSD only when the volume of material 
to be delivered is both high and relatively constant. 
meen o displays these runs, their frequency, time of depar- 
mimes and destinations. It is worthy of note that the 
Magority ot them are used for intra-Supply Center movements 
of material from the Broadway Compound to the NCA or from 
the Broadway Compound and NCA to the Long Beach Annex. The 
moon tor this is assumed to be the more predictable move- 
Memesvolumes based on the consolidation of customer orders. 
Z. oemi-Scheduled Dedicated Runs 
These runs are considered to be those where the 
basic frequency of delivery, and thus the customer's knowl- 
meeemonat the material will be delivered on a specific day, 
meepromulgated in advance, but not necessarily the time of 
day of actual delivery. As can be seen from Table 10, 
Meese runs are primarily used to provide provisions to large 
ashore enlisted dining facilities and general material to 
M@etistrial activities. 
fee oemi-scheduled Customer Zones 
As can be seen from the above subsections, dedicated 
Mumemare reserved for only the largest of NSCSD's local 


mmeeeemers. the vast majority of deliveries are affected 


69 





er 


afer ee 

TABLE 9 | 

SGnSDULED DEDICATED RUNS | 

“FREQ. «TINE © DESTINATION _ CARGO | 

Daily 0230 Long Beach Annex GSK* | 

Daily 0830 Navsta Servmart GSK | 

Daily 0930 NCA Bldg 270, PWCSD, GSK | 
Ses O, sand OCUuLcK 

Pic material | 

Daily 10900 NCA Bldg 70 GSK ! 

Daily 1200 NCA Bldg 65 GSK | 

Daily 1300 NASM and Servmart GSK | 

Tue/Thu 0400 Long Beach Navst«a Subsistence | 

*GSK - general stores material (ali material other than : 

Subsistence) | 
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TABLE 10 


than supsistence) 
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| weekly NASNI EDF 
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| Weekly Camp Pendleton 
| Weekly Property Disposal 
Note; the time of departure a 
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meer a customer zone delivery plan. Basically the plan 
Megtis dividing the local area into eleven geographical 
areas (zones) and scheduling deliveries to customers in 
these zones on a predetermined day of the week schedule. 
Mme 10 displays the current construct of the delivery 
Memes) (and is annotated with the major customers in each) 
and Table 11 lists the current zone delivery schedule. 
Mepte 12 presents a more detailed breakdown of the zones by 
mayor customer concentrations and will be referred to 
Mememodically. The reader is referred to Appendix A for a 
mempbete list of the customers in each zone. 

fiveszone delivery arrangement was instituted be- 
cause, in general, the amount (both of weight and cube) and 
regularity of material delivered to the majority of local 
emecomers was insufficient to warrant a dedicated scheduled 
G@elivery. By utilizing the zone delivery plan, NSCSD is 
momento consolidate material movements in order to more ef- 
meemently utilize their delivery resources and thus reduce 
the cost per measurement ton (M/T) of material moved. It 
must be realized though, that while this may be advantageous 
Memcric supply Center, it does create problems for the re- 
Memyine activities. The most notable of these is that on 
any given deliverv day the activity is not aware of whether 
or not they will receive material, let alone how much or at 
What time of the day. As a result, receiving activities are 


meeerudaed from doing any advance receipt planning and quite 
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Meepene must interrupt other scheduled evolutions in order 
meereceive the delivered material. 

eee irrecular/Expedited Dispatches 

This method of delivery is utilized when circun- 
meamees Prevent using one of the other scheduling methods. 
Mm@eyeOccur when either the criticality or volume of material 
calls for some type of special handling and/or delivery. 
Mimeretore, these runs are always scheduled on an as-required 
basis. 

meearding the actual operation of the local delivery 
Meme with the exception of the scheduled dedicated runs 
Jisted in Table 9, the Broadway Compound and the NCA delivery 
Meetrton foremen actually dictate the first runs to be made 
Om any given day. They base their decisions on a knowledge 
mampene Priority and total volume of material to be delivered 
Mmemspecitic customers/zones that day. 

After the first delivery runs of the day have been com- 
mmeeed, the dispatcher at the Broadway Compound takes control 
maevenicle movements and the remaining deliveries. He bases 
his routing decisions on inputs from both the Broadway Com- 
pound and the NCA foremen who keep him apprised of issued 
Meeerial volumes, priority, and destinations. While this is 
mex tremely flexible system, its approach precludes attain- 
Meeeoptimal asset utilization. The reason is simply that it 
1S impossible for the dispatcher to fulfill all the functions 


Of a vehicle scheduling algorithm. Given the telephonic 





information processing systems utilized, the volumes of 
feieerial movements, and time constraints faced, it is im- 
Meesrblie for one person to have the entire realm of data 
Meneeming the volume of material, priorities, destinations, 
meeepossible routing alternatives, or the mathematical 


Meerceround and time to seek efficient assignments. 
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ice sOCACeUELIVERY VOLUME OF BUSINESS 


Maas chapter will include a discussion of the volume of 
business associated with the delivery of material to local 
customers. Included in this discussion will be sections 
@adressing the analysis of requisition, material issue, and 
Meme and cube volumes of business, an ABC analysis of the 
mek Load, the effects of material double handling, and 
Mmeeely, a section discussing the extrapolation of the 


fime-months data to a twelve-months period. 


A. DATA REDUCTION 

memwas Originally intended to limit the work load anal- 
feeomot NOCSD's local delivery system to the information 
available from the Supply Center's Uniform Management Reports 
fmemoroduction reports. However, as mentioned in Chapter I, 
memera! problems were encountered with the data which se- 
Meee restricted the application of this approach. 

Memeeciterate, the principal limitation of the above 
technique was that the summary form of the information from 
mi@ese reports precluded a detailed analysis of the work load 
mem@eraced With fulfilling the local delivery distribution 
memerion. table 13 presents the material movement statistics 
Which were extracted from the Uniform Management Reports for 
the Transportation Division. As can be seen, it simply 


mieplays the total number of work units, in this instance 
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pallets, which were handled during fiscal year 1980. While 
this is sufficient to gain an overview of the magnitude of 
the total local delivery task, it leaves unanswered many 
questions, such as individual customer or zone delivery 
volumes, which are pertinent to the local delivery planning 
meocess. 

Compounding the above problem was the lack of specific 
customer delivery volume information in a form which could 
be conveniently used in a computer or manual analysis. The 
only material movement production report maintained by the 
supply Center which includes customer information is a daily 
Meeexept by each driver in Code 303 to document his move- 
memes throughout the shift. A sample is shown in Figure 17. 
While the sheer volume of these logs (one per day per driver) 
mm conjunction with resource constraints eliminated any 
Meosibility of compiling all the data they contained, a 
Sample was reviewed by Clausen [Ref. 4: p. 25] to compute 
the average loading, transportation, and unloading times 
meporced in Chapter II. Consideration was given to using a 
Similar technique to estimate specific customer delivery 
volumes, however, two factors led to its abandonment. First, 
due to the fact that each log may record deliveries to only 
a few customers, the desire to accumulate delivery statistics 
On ali local customers could not be met with any reasonable 
Sample size. Secondly, and equally important, the head of 


maim i'ransportation Division (Code 303) cautioned against 
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their use for such a purpose because he considered their 
Mecuracy to be questionable. 

Peenard problem was encountered with the work unit NSCSD 
uses to measure material movement. As can be seen in 
Table 13, the Supply Center reports most material movements 
Mmeeetis Of the number of pallets transported instead of the 
actual weight and cube. Theoretically, a standard Navy 
meet CQuals forty cubic feet, or one measurement ton. 
However, as noted by Clausen [Ref. 4] and substantiated by 
the head of Code 303 and actual observation, the loading of 
Mmeerers 15 Not uniform because of the requirement to con- 
Semraace Material by specific customer destination and the 
irregularity of individual line item weight and shape. As 
a result, appreciable instances of excessive or partial 
loading are encountered. [In the absence of any statistical 
analysis of pallet loads, it is assumed that the material 
temements reported by the Supply Center represent, at best, 
gross approximations of delivery volumes. 

As stated in Chapter I, to overcome these deficiencies 
fees) Ss DHF and FMSO's FCF were utilized to obtain specific 
line item weight and cube information for individual cus- 
tomers. However, even this data did not lend itself to a 
complete analysis. The primary problems encountered in this 
area were: 

meee DHF from NSCSD did not include the entire fiscal 


VeaG OGleOr tO SER. Ihe period covered on the DHF 





tapes was 21 November 1979 through 20 November 1980. 
Since this study is limited to the pre-SER time period, 
the last one and one-half months of data could not be 
Mtilized. 

Similarly, whereas the requisitions date se- 
quencing of the DHF means that it contains all 
material requests received during the above period 
(even for the first day on the file), the same is 
not true of shipping or supply action information. 

It must be remembered that there are processing and 
transportation hold time delays experienced between 
the receipt of a requition and the actual shipment 

of the material (Appendix B lists the time standards 
Set Or this by higher authority.) Since the DHF 
posts the shipping and supply action date to the 
Mmidividial requisition record, the file does not 
meicce Sipping information until the processing 
time has elapsed. This does not mean that the 

Supply Center is not shipping any material during 
mis Merled. = IN fact they are Shipping material tor 
requisitions received prior to the start date of the 
tape. Simply restated, as reflected on the DHF, the 
mice Detwoen the requlsition preparation date on 
which the file is based, and the actual supply action 
date precludes immediate attainment of a steady state 


Sreopenrarti1ons. 





Ttemanove smile conjunction with a review of 
Seems Stiesseled tO the discounting of November and 
December 1979 as a transition period to steady state 
@petations. opecitically, the Unmitorm Management 
Reports for fiscal year 1980 indicated that 67.2 
peoTcecmimOreal! issues madeés by NSCSDiewerestor IPG ITI 
meauisitions. since the time standard for receipt 
Seerocdmy sStgened [PGeill material by Local cus- 
tomers is 29 days, it was assumed that the DHF would 
not reflect "normal'™’ issue volumes until mid-December, 
approximately thirty days after the start of the 
tape. This supposition was substantiated by a re- 
view of the DHF generated "shipping statistics" for 
those two months, which indicated smaller than av- 
erage shipping volumes through late December. 

Timer ansi& LON peTIOdgeimeconjunction with the 
DOSt-obR record problem, effectively reduced the 
analytically useable portion of the DHF tapes to 
Nine months. This resulted in the loss of 465,804 
Serv the I 30G6es25 records contained on the DHF. 

AS a recommendation for similar studies in the 
future, it 1s considered desirable to have one com- 
mletceruseal year of data prior to the SER, plus 
data from the last quarter of the preceding fiscal 
year, to allow a transition to a steady state of 


operations. 
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imew Freight Classification File (FCF) tapes from 

FMSO contained incomplete data on line item weight 

and cube. Noteworthy deficiencies were: 

a. there were 211,526 stock numbered items listed 
on the DHF that were not listed on the FCF. 

b. there were 200,332 stock numbered items listed 
on the DHF for which the FCF contained no weight 
Or cube information. 

c. there were 126,885 non-stock numbered items on 
the DHF for which there was no available weight 
and cube data. 

d. there were some items on the FCF tapes for which 
the weight and cube information was not in con- 
formance with the unit of issue. Two notable 
cases were lumber and gases. In the first 
instance the unit of issue was board feet while 
the weight and cube information was predicated 
Smmoneetiousand board feet. Similarly, the unit 
of issue for gases was cubic feet, yet the weight 
and cube figures presented were based on a total 
cylinder quantity. 

Although an attempt was made to correct these 
errors, the volume of data necessitated limiting 
the verification process. The method adopted 
was to individually print all requisitions with an 


extended weight in excess of 2000 pounds or which 
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were shipped on days where the total material 
nevcien rwcxeccoca 1,000 5000 poumds. the line 
1tem unit of issue, weight, and cube information 
POGmEMOSe Leguisitions was then compared to 
technical specifications for the item contained 
im the Detense fooistics Agency "Identification 
List" file. In those instances where the FCF 
data appeared inconsistent with the technical 
PecemipLTOm Or mie tlem, industry publications 
diel ogame diseributers Of Similar product types 
were consulted to ascertain what the approximate 
werent and cube of the line item should be for 
Pile liven Uplteor issue. Wihe authors’ merged 
version of the DHF/FCF tapes was then corrected 
qecoraiieny. Mintle tnis did allow some réfine- 
ment of the data, it must be assumed that only 
Picemest O8VLOls CTrrors were rectified. 
Micolertlemonly et welent and net cube in- 
formation was recorded on the FCF tapes. There- 
PoOmemmacelmate Gata CONcerniing the welehnt and 
€cupe added to an item by packing and packaging 
Hater weresmot available. Thewlack°ot Statis - 
MiGCteManGcepramhe information in this regard 
made the application of any compensating factors 


Soe Geile ues tlomasy le. 
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Miesactual Statistical effect of the above problems 
meraed Greatly, depending on the data one was trying to com- 
meee itS most pronounced effect was encountered in the 
Memerdtion of local customer requisition statistics where 
m@aeemine-month steady state data base was eee cei eo a0) 
Meeeeeme trom 1,229,483 to 544,188 requisitions. Conversely, 
meomimpact on records displaying local delivery shipping 
meres (BA status with either a mode 9 shipping code or no 
Saipping code) was less, but still significant as evidenced 
Meeaecs percent file reduction from 675,026 to 485,901 
records. Since both the unmerged (with the FCF) full file 
Mumeeonad the merged reduced file DHF were used in different 
[meds Or the analysis, terminology must be assigned to dif- 
Meeentciate which file was used at which point. For the pur- 
Meese Or this study, the term “unconstrained DHF" shall refer 
Memeeme unmerged full DHF, and the term "constrained DHF" 
Meme rerer to the reduced DHF caused by merging it with the 
mieer 

Bmemaitrerence im the above effects 1s assumed to be 
meeriputable to the higher incidence of weight and cube°.in- 
POrmation on the FCF for requisitions for material stocked 
by NSCSD than fOneueauiio he MOns fOr Matewmnal whieh themssupply 
Memeer did not carry. Validation of this supposition was 
Bemsidered beyond the scope of this analysis as it would 
have required a three way comparison of NSCSD's Master Item 


Stock Record file (MSIR), the FCF, and the DHF. However, 
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it does not seem illogical to assume that the FCF would be 
more apt to include information on, and NSCSD more likely 

to stock, material which experiences a relatively high trans- 
action volume since it is more likely to be transported and 
requested. 

Futher problems which restricted the scope of this anal- 
Meesewere encountered in the areas of accounting for the 
Memement of fresh fruits, vegetables, and frozen provisions; 
the replication of all eleven local delivery zones/locations 
Merraized by NSCSD; and the determination of intra-Supply 
Center material movements. 

me ine only information maintained by NSCSD regarding 

Ee Movement or fresh fruits, vegetables (FFV), and 
frozen provisions was in summary form. As can be 
seem from the available figures displayed in 

Table 14, the data was limited to end-of-the-month 
moedpTtulations Of the total short tons and/or 
pounds delivered by NSCSD. The lack of delivery in- 
Zomiiaeroneoy cone Or Specific customer, in conjunc- 
PHoOnenten etme anability to transform this monthly 
SabasimMto any form Of Cube Statistics necessitated 
limiting the individual zone local delivery analysis 


Momonuve Gok material and dry provisions. 


| 


While NSCSD uses the eleven zones (nine in metro- 
politan San Diego, plus Camp Pendleton and Long 


Beach) depicted in Figure 16, for local deliverv 
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Purposes, the inability to ascertain specific ship 
movements within the 32nd Street complex required 

the merging of NSCSD's five 32nd Street Naval Station 
zones into one zone. While this does not foster a 
completely accurate representation of local deliveries 
especially by the Supply Center's National City Annex 
ex Poperation, 1t did not preclude capturing weight 
and cube information for deliveries to geographic 
Hocales. 

BemasenOumposslobhe to determine the extent of intra- 
Supply Center movements of material between the 
Broadway Compound and the NCA operation incident to 
ifgeakedelivery consolidation efforts. Since material 
destined for afloat units is consolidated at the NCA 
prior to delivery, the weight and cube figures re- 
ported in this study are understated to the degree 
waar double handling of this material occurs. Al- 
BiOMeiedie accurate €Stimation of this could not be 
constructed from the available data, a rough approx- 
imation was formulated using the analysis results. 


iieeappreximation is presented later in this section. 


In view of the above, the nine months of steady state 


information available for use in the local delivery analysis 


have probably resulted in figures which are understated. 


the figures are as accurate as could be constructed 


meomethne available data and are considered to be satisfactory 
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mer ascertaining the relative volume of material movement 


to NSCSD's local customers. 


B. LOCAL DELIVERY WORK LOAD ANALYSIS 

Weren thiS in mind, the following subsections will present 
Mm@eeresuits of the local delivery work load analysis. How- 
@ememesince local delivery operations must incorporate how 
often and what kind of material is being moved, as well as 
Seeemucn, into their planning, it was decided to include 
Meguisition and issue volumes with weight and cube statistics 
Mamenys E€ftort. Each of these facets shall be specifically 
addressed by delivery zones, sub-zones, and individual cus- 
tomers in the succeeding subsections. 

Mmemesub-zones, which are major geographical concentra- 
Mees) OL Customers such as the 32nd Street Naval Station 
and NAS North Island, are introduced to allow delivery des- 
Mmemations to be more narrowly defined than the relatively 
eee areas of the zones. Tne underlying intent was to 
Provide information that was more consistent with the actual 
Metavery method of consolidating shipments to co-located 
Meewomers. The sub-zones so chosen for examination include: 
from Zone 1, the 32nd Street Naval Station afloat units as 
one sub-zone and the ashore units as another; from Zone 6, 
ashore and afloat units (where applicable) located at the 
eee lraining Center (NIC) complex, Submarine Support 
Pacility (SUBSUPFAC), and the Point Loma Compound respec- 


mmery; from Zone 7, activities located at NAS Miramar and 
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the Balboa Park Naval Regional Medical Center (NRMC); and 
Grom Zone 8, ashore and afloat activities located at NAS 
North Island and the Naval Amphibious Base (NAB) respectively. 

Following the above, a rudimentary ABC analysis of the 
weight and cube of the individual line items requested by 
miemlocal customers will be presented. This analysis basi- 
maby reports the frequency of occurrences by predetermined 
categories, such as the number of times items weighing less 
than five pounds were moved, and is useful from a planning 
Memspective. In addition, this section will close with the 
rough approximation (mentioned above) of the magnitude of 
Material double handling incident to the consolidation of 
deliveries at the NCA. 

1. Requisition Volume Analysis 

Data concerning the number of material requests sub- 

meeeeca DY local customers were compiled to gain an apprecia- 
meomeort the requisition processing work load involved in 
their support. The analysis was conducted through a computer 
SOrt of the unconstrained DHF by the local customers listed 
ieeppendix A. The record fields sorted were the unique 
Unit Identification Code (UIC), assigned to each military 
@ctivity by the DOD, and the requisition date field. This 
Meeecaure indicated that the 352 identified local customers 
Meemeeetced a total of 1,229,483 requisitions to the Supply 
wem@eer during the nine-months period from 1 January 1980 to 


eeeoeptember 1980. They accounted for 87.1 percent of the 





feeul,960 requisitions which the "Supply Distribution and 
Mmeyentory Control Operations Reports" (discussed in Chapter 
mmmerndicated that NSCSD received during this time. 

This information was further refined by an extension of 
the above technique to ascertain the hci volume actIVigies , 
zones, and sub-zones. With regard to the volume of business 
meeereutable to individual customers, Appendix C lists, in 
@escending order, the number of unconstrained requisitions 
Suopmitted by each activity. The requisition information it 
@emeaims tor the top 21 requesting activities 1S summarized 
Seeetote 15. (The top Zl customers were chosen for display 
Simply because a natural break occurred between the 2ist 
and 22nd customers. ) 

As demonstrated in Table 15, the top 21 requesting ac- 
meyteles, Or S1X percent of the local customers, accounted 
for 59.4 percent of the requisitions received from the local 
mmeromers (and 52 percent of the requisitions received from 
mmeesources). It is worthy of note that fifteen of the 21 
@etivities listed in Table 15 perform some type of industrial 
Mumeepair function, and with the exception of the USS STERRETT 
(CG 31) who was undergoing overhaul at the LBNSY, the re- 
meee r are involved in providing logistical support to the 
Meemearing forces. Furthermore, the majority of these ac- 
tivities are located in either Zones 1 or 8 which, as shown 


fietable 12, are major fleet concentration points. 
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As displayed in Table 16 this general statement is sup- 
ported by the results of the zone analysis which showed that 
Myer 5! percent of the unconstrained DHF requisitions were 
mm@emmttead by activities located in Zones 1 and 8. It is 
Mteresting to note, however, that even though Zones 1 and 
Behave approximately the same number of top 21 customers 
mms / respectively), Zone 1 generated significantly more 
meammsitions (12.5 percent). This is attributable to the 
cumulative effect of the many more individual activities 
meated in Zone 1 than Zone 8 {109 versus 68). This specific 
Supposition is reinforced by the sub-zone unconstrained req- 
uisition volume breakdown presented in Table 17, which 
meearly shows that the afloat units located at the 32nd 
Street Naval Station submitted the greatest number of req- 
Seemtrons. this is most probably due to the fact that, in 
Seneral, the afloat units berthed there are relatively small 
mepecominantly destroyers and cruisers) and do not have 
merc tent storage space to hold large quantities of material 
faestock. Therefore, they are forced to order less material, 
more frequently, than other activities. It is also worthy 
memmote that four sub-zones, comprising in actuality only 
three geographic locations (32nd Street, NASNI, and Long 
Beach), accounted for 75.5 percent of the total requisition 
submissions. 

AS shown in both Table 16 and Table 17, a similar anal- 


Memon Ot the constrained DHF tapes tended to overstate the 
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Bereentage of the total requisition processing work load 
Mmepriputable to the 32nd Street afloat units and Long Beach, 
and understate that due to NASNI activities. tite sSo econ - 
Strained requisition figures were not utilized in any sub- 
sequent analysis, rather they are presented solely to 
Mmimiiistrate the extent of requisition records for which there 
was no weight or cube data available on the FCF tapes. 

Mee Material Issues Analysis 

Statistics on the number of material issues made to 
local customers were compiled for the same reason as req- 
uilsition statistics. They were formulated using the same 
mere computer sort procedure delineated in subsection one 
memetnhe requisition analysis except that the supply action 
date field was substituted for the requisition date field, 
mmemonly records which contained local delivery status were 
Meeemiaeda. this procedure revealed that during the nine- 
months time frame NSCSD made 675,026 issues to the 352 local 
Meemeomers. this accounts for 78.2 percent of the 865,418 
memes Which the "Supply Distribution and Inventory Control 
Operations Reports" indicated that the Supply Center made 
rane this time. 

With respect to the number of issues attributable to 
miemvidual customers, Appendix D lists, in descending order, 
mae number of local delivery issues attributable to each 
mea customer. <As displayed in Table 18 the top 21 re- 


Celving activities accounted for approximately 57 percent 
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of the issues made to local customers, and 44.6 percent of 
the issues made to all recipients. Nineteen of the 21 were 
Moin the top 21 requisitioning activities. The activities 
mamen dropped off the list, the Fleet Aviation Logistics 
Bupport Center and the Navy Electronics System Command Detach- 
Mameeedre both logistical support oriented operations, where- 
as the units which replaced them were both medical centers 
(NRMC Camp Pendleton and NRMC San Diego). This simply 
m@atcates that NSCSD was more successful in satisfying the 
material requirements of the two NRMC's than it was those 
for the other two activities. While an analysis was not 
memaueted to ascertain the specific reason for this, it is 
mmeeconsidered presumptive to assume that in general, the 
NRMC's order a smaller range of more stable demand items 
maamecne two logistical activities. 

In a somewhat similar vein, it is noteworthy that whereas 
Mare NARF at NASNI was the number three requisitioning activ- 
ity, it ranked as only the tenth activity in terms of the 
number of issues made. This also is assumed to be reflective 
of demand stability and range of stock material considerations. 

A similar shift to that described above was found in the 
results of the zone analysis. As exhibited in Table 19, the 
Memecentage of total material issues attributable to Zone 8 
1S considerably less than its percentage of the requisition 
processing work load displayed in Table 16 (18.1 percent 


versus 24.4 percent). While four zones experienced higher 
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TABLE 19 
SHIPPING DOCUMENTS BY ZONE 


| 
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| Totals 675,026 100.0 
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Meee percentages than requisition percentages (Zones 1,9, 
Meena 15), the largest increases were detected in Zones 1 
and 9. The reason is once again considered to be most prob- 
memyaue tO the impact of greater stability in the range of 
items requested by the activities located in these zones. 

Meprce this shift, the figures indicate that, as with 
megidisition processing, Zones 1 and 8 were the principal 
contributors to the material issue work load. Specifically, 
m@@eeanalysis showed that over 5/7 percent of the unconstrained 
DHF local delivery documents were destined for activities 
located in these two zones. Furthermore, when the material 
msues for only one more zone, Long Beach, are added in, 
meer /4 percent of the local delivery issue work load has 
meen accounted for. 

The same basic relationships exist for requisitions 
Submitted by, and material issued for, the sub-zones. As 
mown in Table 20, the 32nd Street Naval Station afloat 
meets) were the highest sub-zone contributor to NSCSD's work 
mea, two additional points are of interest here. First, 
the difference between the highest and next highest zones 
Memoroniticantly greater in the case of material issues than 
Meeequisitions submitted. And secondly, the issues destined 
Mepeoend Street afloat units far outweighed those destined 
Merecene activities located at NASNI. 

“pen regard to the first point, there was only a 4.8 


percent difference (27.5 percent minus 22.7 percent) between 
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the two sub-zones submitting the greatest number of req- 
uisitions. However, there is a 14 percent difference (50.5 
memeent minus 16.3 percent) between the two zones generating 
mmemoreatest number of material issues. This clearly in- 
dicates the predominate position of the 32nd Street Naval 
Station afloat units as the greatest material issue volume 
customers. 

This same association 1s displaved in a direct comparison 
Mietne S2nd Street afloat units' material issue volume with 
the NASNI activity volume. Although both represent major 
Meerating force concentration points (surface ships at 52nd 
Street; aviation units at NASNI) and both contain industrial 
activities (destroyer tenders at 32nd Street; NARF at 
NASNI), the 52nd Street afloat units' material issue work 
Meadeat NSCSD was almost double that of NASNI. This is 
Memerrcered to be indicative of the pre-SER supplv support 
mission of the Supply Center. It must be remembered that 
Beever tO SER, NASNI was responsible for providing aviation 
@eeemial Support, not the Supply Center. 

fee Veight and Cube Analysis 

The locai customer weight and cube analysis also 
Seecea computer sort of the DHF to compile the statistics. 
However, several important differences exist between this 
and the previous sorts. First, by necessity, the weight and 
cube analysis sort was performed on the merged DHF/FCF file 


which was constrained to those records with weight and cube 
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information listed on the FCF tapes. Secondly, it was nec- 
Meeary to bring into consideration an additional category 
Maeiiaterial movement, namely material received by NSCSD for 
@emener transfer to its local customers. 

The “for further transfer (FFT)'' type of material move- 
meme tO local customers occurs when another governmental 
Meee activity or a commercial contractor specifically 
@enas Material to NSCSD for delivery to another activity. 
Pt can arise from a myriad of situations, many of which 
invoke a great deal of latitude by supply personnel in de- 
Meaing whether to have the material delivered directly to 
Mmemrequesting activity or sent FFT to NSCSD. For this 
meeom the delineation of all possible FFT circumstances, 
m@aecthus their inclusion in the analysis, was considered 
Pipractical. 

Mewevyer, aS mentioned in Chapter If, NSCSD had a POE 
Berectiveness rate of only 63.1 percent during fiscal year 
mou. ihis means, in general terms, that over one third of 
Mmmeene Material requests it received were possible candi- 
mires tOr FFT. Therefore, it was considered appropriate 
that some attempt to judge its magnitude, no matter how 
rudimentary, should be made. The procedure adopted was to 
Merce the analysis to the most obvious candidates. Speci- 
fically, the only requisitions considered were those with 
Status indicating that NSCSD had passed them to another 


mmpply activity for action, or which showed that NSCSD was 
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Meogcuring the material from a commercial source for other 
Gman direct delivery. In addition, since it is the policy 
Bomsnip as much out of area material as possible by parcel 
@mmmeeethe above data was further refined to include only 
those items which could not qualify for parcel post shipment 
because they exceeded either the weight or cube limitations 
Mmeos. and 6 cubic feet respectively). 

Pemecan be deduced from the above, the FFT analysis pro- 
cedure generated at best a very rough approximation of the 
weight and cube of such material movements. In addition, 
Mmemvas not possible to determine either the date NSCSD re- 
ceived such material or the date that they effected its de- 
livery because the DHF is not updated with such information. 
Therefore, it was necessary to record FFT information accord- 
ing to the NSCSD supply action date (passed the requisition, 
Material being issued, etc.). Thus, there is no way of 
knowing whether the material was actually received by NSCSD 
or delivered during the nine-months period analyzed. For 
these reasons, the derived FFT figures are simply presented 
in Table 24. [It should be remembered that at best it rep- 
MesentS a gross approximation of this type of material 
movement. 

The general constrained DHF weight and cube procedure 
(excluding FFT) indicated that NSCSD delivered 62,644,062 
Meenas and 2,425,816 cubic feet of material to its local 


Meevomers during the last three quarters of fiscal year 1980. 
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joie 21, lable 22, and Table 235 display the weight and cube 
movement volumes to the top 25 local customers (25 were 
chosen because of the convenient break point between the 
25th and 26th customers), zones, and sub-zones respectively. 
mepeddition, Appendix E lists in descending order the ex- 
mended weight and cube of material delivered to each local 
customer. 

Memeercrayed in lable 21, the top 25 receiving activities, 
Memeeven percent of the local customers, accounted for 34.7 
meemeeme Of the total weight, and 36.5 per cent of the total 
cube of material delivered locally. While the industrial, 
Meerstical, and medical units (which comprised the top 21 
Fequisitioning and material issue activities) are also among 
meee top 25, there are some noticeable shifts in relative 
Seeeeerons and some additions to the list. Of greatest sig- 
Meetcance in this regard is the addition of activities which 
maintain large personnel support operations (Enlisted Dining 
Membr cieS, military clothing issues, etc.) such as the 
Naval Training Center and the Commissary Store Region, San 
Diego. This is assumed to be indicative of relatively large 
but less frequent requests for provisions. This is of 
interest because, as previously mentioned, such items tend 
Bombe more uniform in size and this, in conjunction with the 
memger Order sizes, could lead to more efficient MHE 


equipment and vehicle utilization. 
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WEIGHT AND CUBE MOVED BY SUB-ZONE 


SUB-ZONE (ZONE) 
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Mepoerte Of the presence of personnel support activities 
Meche top 25 activities, as with requisitions and material 
issue analyses, Table 22 shows that Zones 1 and 8 accounted 
for the majority of material movement weight and cube. Of 
interest in this regard is that the predominance of Zone 1 
mea wOrk load contributor is even more evident than in the 
cases of requisition submittals and material issues. As 
shown, the next highest zone received less than half the 
Memont and cube of Zone 1. Also of significance is the 
PTelative decline of the Long Beach zone. Whereas it stood 
third in both requisitions submitted and material issues 
Mem@erated, it is fourth in the weight and cube of material 
Meeiveries. Additionally, its percentage of the total in 
Siem instance dropped from approximately 17 percent to ten 
percent. This is presumed to be indicial of frequent re- 
Miests for either relatively small quantities or small 
dimensioned material. 

Although the zone analysis showed a dominance by the 
52nd Street ashore and afloat customers, the sub-zone anal- 
ySis indicates otherwise. The sub-zone analysis revealed 
Mesteniticant shift away from the 32nd Street afloat unit 
dominance. Specifically, as shown in Table 23, the highest 
mercentage of material movement weight and cube was consigned 
TO the 32nd Street ashore units. Similar to the 32nd Street 
atloat sub-zone, the percentage of material movement weight 


Miagecube attributable to NASNI is substantially less than 
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Mereesub-zone's contribution to the requisition processing 
and material issue work loads (nine percent versus approx- 
imately 17 to 18 percent) presumably for the same reasons 
cited for the Long Beach sub-zone's decline. 
ite FFT data mentioned at the beginning of this chapter 
Mempresented in Table 24. As can be seen, the analysis re- 
Memmeee that as much as 22,550,315 pounds and 710,372 cubic 
feet of FFT material could have been handled by NSCSD's 
Meeal delivery operation. This represents a 36 and 29 per- 
Sent increase, respectively, in the weight and cube of 
previously identified local delivery material movements. 
Mmeemough, as stressed earlier, the figures derived in this 
Mmysis are at best tentative approximations, the results 
nonetheless indicate that such material movements might 
Mave a potentially significant impact on the Supply Center's 
local delivery work load. As a result, it is considered 
Meat this area warrants further study. 
feeeenpc Analysis of Requisition Weight and Cube 

A classic ABC analysis was conducted on the con- 
Serained DHF requisitions to determine the frequency of 
requisitions (bv extended requisition weight and cube) and 
the cumulative total percent of these frequencies. This 
method of analysis is known by many names, such as Pareto 
Optimality or the 20-80 method. In all cases though, the 
idea is based on the economic phenomenon that a few items 


meemeroups of material usually account for the majority of 


Lee 





total value, volume of business, or work load. The criteria 
memeclassification can take many forms, depending on the 
Gata and what information is required. 

The value of such an analysis is that it provides a 
Sound basis on which to allocate resources (be they person- 
mel, tunds, or equipment) with respect to the refinement of 
Montero! desired. In this analysis, control would take the 
morm Of Scheduling local deliveries and utilization of 
equipment and personnel. 

meemre 18 shows the results of this analysis as relates 
to extended requisition weight. Of all requisitions destined 
fOr local delivery, 90.2 percent of these had an extended 
Pequisition weight of 100 pounds or less. Of even greater 
Mmemrricance, 64.8 percent of these requisitions had an ex- 
memecd requisition weight of five pounds or less. 

Freure 19 shows basically the same results as Figure 18, 
Meeeeror cube data. As this figure indicates, 90.1 percent 
Of all requisitions for local delivery had an extended req- 
Metron cube of 3.7 cubic feet or less and 55.6 percent had 
an extended requisition cube of less than 0.1 cubic feet 
(these results are also shown in Table 25 and Table 26). 

Table 25 and Table 26 clearly demonstrate that with re- 
Meecs) tO local delivery functions, NSCSD is issuing and 
Medivering very light and small items with great frequency. 
Further, the analysis shows that large, heavy material is 


being moved rather infrequently. A possible inference is 
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mee the majority of items may require repacking for pro- 
@ection and ease of handling. If this is true, the cube 
meemizes presented in Table 21 through Table 25 could be 
Sienificantly affected since packing/packaging materials 
meeemot recorded on the FCF. 

meee Material Double Handling 

As mentioned in Chapter II and the introduction to 

this section, the geographical separation of the Supply 
Bemeer's physical facilities induces a considerable degree 
Of material double handling. While automatic data process- 
mmeeeime and resource constraints precluded an indepth 
analysis of all the material doubling handling attributable 
Mme ly to the facilities problem, the results of the ABC 
B@alysis described above were applied to the 32nd Street 
Naval Station ashore and afloat units local delivery volumes 
to formulate an estimate of the problem's possible magnitude. 

Mee results of the ABC analysis indicated that 85.5 per- 
cent of all material delivered locally by NSCSD had a req- 
Misition weight of less than fifty pounds and thus, could 
be eligible for warehousing as binnable material in Building 
12 at the Broadway Compound. The mean requisition weight 
fOr this category of material was 5.5359 pounds. AS was 
discussed, all binnable material destined for delivery to 
@memo2Znd Street Naval Station units is double handled be- 
tween the Broadway Compound and the NCA staging area. This 


Beudgy's data base indicated that during the nine-month 
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meerod trom 1 January 1980 to 50 September 1980, 268,201 

mamoping documents were processed for delivery of general 
Mere and dry provision material to these activities. It 
mumoercOlSidered incorrect to grossly estimate that some- 


where in the neighborhood of 229,000 


On eieseeteauisltevons 
Mentor Dinnable material. Extending this at the mean 
weight specified above would indicate that approximately 
meee ,000 pounds of material for these customers was double 
menadled during the period mentioned. 

The above figure is considered to be understated by an 
@eyereciable, but unknown, degree for two principal reasons. 
meee it must be remembered that only the net weight of the 
meeertal was utilized. Secondly, the above does not take 
Meo account any other double handling such as receiving 
Material for stock at one location which should have been 


Memerened to another, or the transshipment of material to 


Mae Long Beach Annex for delivery to its local customers. 


meeevOLUME OF BUSINESS EXTRAPOLATION 

Semeoceviously mentioned, the analysis presented in the 
Meese ction is only adequate for judging the relative and 
Mee the actual volume of local deliverv material movement 
and its associated work load because of the constrained 
data base. In an effort to provide more meaningful infor- 


mation, an attempt was made to annualize the data. The 


ee, 201 x 85.5% = 229,000 





menniques employed in this effort encompassed curve fitting, 
linear and curvlinear regression analysis, and extrapolation. 

In order to accomplish the above, it was first necessary 
meecompile, by customer grouping, weekly totals of requisi- 
tion submissions, material issues, and the weight and cube 
Siematerial movements so that sufficient data points would 
be available to construct reasonable comparative plots. 
Although weekly statistics were accumulated on both the 
zones and sub-zones, extrapolation was only performed on 
the complete zones because of ADP and time constraints. 
Figure 20 is an example of the weekly requisition data gen- 
erated for each of the zones. Information on the volume of 
material issues and weight and cube of material movements 
Mememcach zone was assembled in the same format. Appendix F 
Bomtains the complete data on each category by zone and 
Sub-zone. 

With respect to the actual analysis it was necessary to 
Moe Variables which represented cumulative (running) totals 
Mietne item being measured because linear, exponential, 
mower, and logrithmic regression failed to reveal any 
Significant correlation between the individual weekly totals. 
This rejection of individual quantity correlation encompassed 
Meemcderation of all plausible pairings between weeks (time), 
Mequilsition submittals, material issues, and weight and cube 
of material movements. Basically stated, when viewed on a 


mon-Cumulative basis, the variables displayed totally random 
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Memavior. In fact, the highest correlation coefficient 
achieved between any two of these variables was 0.23; with 
men correlation coefficients residing in the 0.05 to 0.10 
memec. An eXample of this behavior is shown in Figure 21. 
Mie Drimary causal factors for this pattern are presumed to 
be the extreme variability present in material availability, 
Megeessing times, and individual line item weight and shape. 

It is realized that by using the cumulative total meth- 
memeeresression analysis could no longer be performed since 
the assumption of dependent variable independence (a large 
Yl does not necessitate a large Y2) has been violated. 
mmeretore, the methodology actually utilized was curve 
meecins (determining the best equation to describe the 
Variable's plot) by the "least squares method" and 
extrapolation. 

mimes actual variables so plotted included requisition 
Submittals versus time (weeks), material issues versus req- 
MiSition submittals, and weight and cube versus material 
issues. (In each pair, the second variable was the inde- 
pendent variable.} Although exponential, power, and log- 
@arithmic equations were also computed for the variable plots, 
the least squares methods revealed that linear equations 
Mmeovided the best fit. The coefficients of determination 
were computed and, with linear equations, the lowest co- 
efficient achieved was 0.935, with most coefficients being 


Meeacer than 0.99. This relationship can be seen in 
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Seeure 22 which is a representative example of the plots 
obtained. Appendix G contains the graphs for each individual 
plot and Appendix H the equations actually used in the 
extrapolation analysis. 

Before displaying the results of this analysis it must 
be stressed that the figures it presents must be viewed 
Memeecaition. The reasons for this include the inability 
to detect possible seasonal variations because of the loss 
Semone full quarter's (first quarter FY 1980) worth of data, 
mea ene general dangers inherent in extrapolation. A test 
to eStimate the accuracy, or inaccuracy, of the equations 
was made by using the equations to compute requisition sub- 
mittals, material issues, and weight and cube figures for 
the same time frames and/or document base (independent 
Variables) derived in the nine-months analysis. The results 
are displayed in Table 27, and as can be seen, the greatest 
error encountered for this limited validity test was less 
Baan five percent. While this in and of itself does not 
Meecsosarily establish that the twelve-months extrapolations 
presented below will have similar accuracy, it does lend 
Sredibility to the procedure. 

Table 28, Table 29, and Table 30 display the results of 
the extrapolation of requisition submittals, material 
issues, and local delivery weights and cubes to a twelve- 
months time frame respectively. It is considered that the 
tables generally speak for themselves, so further discussion 


Sire cheir specific contents will not be presented. 
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Pee NTH EXTRAPOLATION QOTYS VS 9 MONTH ANALYSIS QTYS | 











| 
| EXTRAPOLATION 9 MONTH %! { 
| CATEGORY RESULTS ANALYSIS DIFF eg gO Sy) 
| eqn Submittals 1,209,036 1,229,483 -20,447 -1.66| 
| Mati Issues O72, 209 700,436 =2,117 -0.314 
| Wt of Movements 64,803,187 62,623,704 +2,179,443 $3.48! 
| Cu of Movements 2, 504, 820 Ze4257010 +79,004 +3.26| 
ea es ac a ee a eee 
— 7~ es yy a i aaa nd ama | 
| TABLE 28 | 
| MeG@Alweu5 On BR REOULSE TION EXTRAPOLATICN | 
a sus TIBE8 QF 3208S ay | 
mas De i S { 
| i aS T ae. 2 ae | 
| 6 164,248 | 
7 Cameo | 

a Boo, 265 

9 102,434 | 
| P 639 | 
| J! 260,433 | 
| agian, meno eae | 
ee ees 











LOCAL CUSTOMER MATERIAL ISSUES EXTRAPOLATION 


—— 
: 
| 


| 

ZONE ISSUES IN 12 MONTHS | 

i 345540 0=~C:*«é“‘<‘=CS* | 

6 39,781 | 

7 395.931 | 

8 Voz je20 | 

9 87,348 { 

| P 10,378 | 

| ye T 53920 | 

| Total 888,351 | 

z= OS a 
——_ 2: peas 

| TABLE 30 | 

| LOCAL CUSTOMER WEIGHT AND CUBE EXTRAPOLATION | 

ZONE == MOVEMENT IN MO} EMENT IN 12 MONTHS | 

| 1 Ou sos 8 N t;oe2;ga6° | 

| 6 2 os. 197 831,056 | 

| " 4,897,549 218,247 | 

| 8 “Oe, Dou C3756 19 | 

| 9 Pas 125291 5377639 | 

P 829,748 46,560 
| LB NOt 97 5 309 SoS 0512 | 
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Mme COmMparison does deserve to be made, however, and 
tmat is the total number of measurement tons of local deliv- 
ey Material movement indicated by the cube extrapolation 
Meeot> NOCSD's pallet count, which theoretically equates to 
measurement tons. The 4,667,219 cubic feet of material 
@ered portrayed in Table 30 equates to 116,680 measurement 
mes, ihis is only 25.8 percent of the 452,062 "measure- 
@eeeeerons'’ which NSCSD purports to have delivered to its 
local customers. The question of which one of the two 
membres 1S more accurate can not be answered. As previously 
Merced, Only net weight and net cube figures for GSK and 
Mmepeprovisions were available for use in this study. There- 
Beme, the extrapolated measurement ton figure is understated 
to the degree that packing, packaging, and repacking mate- 
rials and FFV and frozen provisions movements could not be 
Mecounted for. 

fete the above appears to arsue that NSCSD's pallet 
count is more accurate, there is no substantiation for such 
Meompposition. The primary problems with the work unit 
memourement were delineated in Section A and will not be 
Bemterated here. If any conclusion can be drawn, it is that 
the actual number of measurement tons delivered to local 
Sustomers lies somewhere between these two extremes. 

In summary, several conclusions can be drawn from the 
@eeceaing local delivery work load analysis. The first is 


Smee the vast majority of requisition submittals to, and 
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material issues made by, NSCSD were to the industrial ac- 
Meyities, logistical Support organizations, and operating 
umes Ocated at the primary fleet concentration points, 
meeeenotably the 32nd Street Naval Station, Long Beach, and 
Mont. Similarly, the majority of material movement weight 
and cube during the last nine months of fiscal year 1980 
was to these same units. However, it is also apparent that 
Meeiyities which maintain or perform large scale personnel 
mepport functions did have a pronounced influence on the 
actual mass (weight and cube) of material movements. 
mm@ensignificance of this is that the two represent dif- 
Ferent types of material movement from a planning perspec- 
meee In the first instance, it appears that the Supply 
Center is providing a wide range of sporadically demanded 
@eeerial with different physical characteristics to a large 
Memoer Of co-located customers. As such, if it is desired 
Semenemimize the transportation hold times, only the initial 
Memervery runs of each day, which transport material issued 
the preceding day, can be planned with any degree of cer- 
Meeemey With regard to efficient equipment utilization. 
Memversely, in the second situation it appears that it 
Bemoupplying a considerably smaller range of more consis- 
fentiy demanded material of greater physical uniformity to 
Berelatively small number of customers. As such, these 
meeetial movements should be more conducive to pre-planning 


and achievement of efficient equipment utilization. 


i as. 





While the above is presented on a supposition basis, it 
is generally supported by the results of the supply demand 
mmetern Study conducted by Robertson. [Ref. 5] The reader 
is retrerred to that publication for a more indepth analysis 


Sietypes Of material requested by specific customers. 
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V. SUMMARY AND RECOMMENDATION 


A. SUMMARY 
mame actual merger of the Naval Air Station, North Island 
and the Naval Supply Center, San Diego wholesale supply 
Saeport functions took place 1 October 1980. To date it has 
been generally accepted that this consolidation has been 
Memective. It is anticipated that one outcome of this con- 
memeidation, in conjunction with the NISTARS project, will 
be a more effective and efficient local delivery system to 
not only NASNI activities, but to all other local customers 
as well. 
mumorder to determine the true degree of improvement in 
Seemty support, namely local delivery service, 2 baseline 
Ot pre-consolidation data is necessary. This thesis has 
established such a baseline data set. The set includes: 
Meecne operating doctrine of the NSCSD local delivery 
SeEganization; 
2. the location of material and the layout of physical 
macailities: 
bee personnel and equipment resources dedicated to the 
focal delivery function; 
fee requisition processing and material flow; 


Memeirication Of actual customers and their 


ol 


geographic locations; 


er 
to 
~~J 





and 


requisition volume by customer and delivery zone 
and sub-zone; 

material issue volume by customer and delivery zone 
and sub-zone; 

Pileemdeniinde Ot deliveries to local customers, 
zones, and sub-zones by weight and cube; and 

an ABC analysis of material issues by requisition 


Weboit and Cube. 


imimagadaition, several key problem areas were identified 


discussed. These included: 


il. 


the problem regarding the double handling of material 
destined for local delivery due to the dispersion of 
physical facilities; 

the inability to break down, by customer, the weight 
and cube data of local deliveries of FFV and frozen/ 
chill subsistence due to the summary nature of the 
data; 

the problems arising from the lack of a specific 
vehicle scheduling plan; 

the inconsistency induced in accounting for material 
Hememenles DY the use of pallet counts as a work 
measurement unit; and | 

the data collection procedures utilized by NSCSD not 
being sufficiently finite to provide the management 


information needed to maximize efficiency. 





B. RECOMMENDATIONS 
Peicnough the research methodology employed was not con- 
ameave tO making specific recommendations, certain general 
@panions were formed. Among these were: 
Ieee the pre-SER database used by NSCSD was basically in 
waiMany £Orm and did not lénd itself to the determi- 
Nation of operational efficiency, let alone resource 
aourmmiganton. ione decaileéd statistics are needed 
pee respect to the volume of individual material 
movements. Such information could be: full segre- 
PablOneOL IMtra-racility movements instead of local 
delivery movements; equipment utilization rates per 
Mieand in ageregation: delineation of time allocated 
Poel tine the varvous functions required in ma- 
terlal movement; and actual weight and cube data by 


eiuStOMmET . 


tO 


Maine LT Sversoron or physical facilities, in 
eomDination with the lack of an adequate database, 
base maindered the formation of a truly integrated 
Pieotedy ydistripution system. As depicted through- 
Mietiitc wenesSiS | CONStCralints imposed by facilities 
problems has in fact resulted in NSCSD's having to 
Mellaze mumerous local delivery arrangements. More 


Specifically, the Broadway Compound, the National 





City Annex, and the Long Beach Annex local delivery 
Meraetmons are viewed aS Concurrent, instead of 
fully coordinated, systems. Although there is some 
oa O- wer ime@GdicOntTol, there 1s presently an 
insutficient database to allow a more coordinated 
System. To fully coordinate the local delivery 
Seeuaulonede edo 10cation requires the implementa- 
mon Of a “Systems approach." 

the current work measurement unit is not appropriate 
for management purposes. Although measurements by 
Poehler GOUNt dre GCasy £O Maintain, they are not con- 
mleive to formulating meaningful statistics. If 
possible, some other form of work measurement unit 
Weomeaebe adopted, preferably either weight or cube, 
Mitedtsdaminimum, Measurement ton. Shifting to one 
of these standards would provide a more consistent 
and accurate measurement of material movement be- 
ocmeluEalhevidres tne Under- Or Over-loading pro- 
Mmecnis Inhenent In the pailet count system. 
mielisepeview Of vehicle routing algorithms, Clausen 
[Ref. 4: p. 97] specified five prerequisites for 

the installation of an automated vehicle routing/ 
scheduling algorithm. As has been shown in the 
preceding chapters, NSCSD's customer base, route 
Soruetunre, cime Standards, random demand patterns, 


and desire for efficiency are ideally suited for the 


a0 





implementation of such a program. As discussed by 
Gibfried [Ref. 6: Poe oo, a venicle scheduling 
program was previously installed at NSCSD, and 
evidently performed effectively in terms of vehicle 
routing/scheduling. Its discontinuance was caused 
by data collection problems and not by any deficiency 
of the program itself. Therefore, it is recommended 
that some type of vehicle scheduling/routing algo- 
rithm be reinstituted. However, any such algorithm 
must be tailored to the specific requirements of 
the local delivery situation. 
while a pre-SER cost analysis could only address 
direct local delivery costs due to the problems 
discussed in Chapter I, it 1s strongly recommended 
that a comprehensive cost analysis be conducted of 
the NSCSD local delivery system. To conduct a 
thorough post-SER cost analysis there are several 
items of information and data which must be avail- 
able. These are: 
a. complete and accurate local delivery cost data 
broken down to the lowest cost element possible. 
b. awork measurement unit which is more realistic 
Aiceaceluatesthan pallet count 1S an absolute 


necessity. 
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LOCAL CUSTOMER LIST BY REQUISITION SUBMISSIONS 
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APPENDIX: Fi 


CURVE FITTING EQUATIONS 


@e@weme es eaeeeeetiaees see eaee@eeBsaee see 82 Fes SP ees ee se SF 8 aes ee 8s aeees SF 2 8 see See 2 2 ese 2-2) ae ss ae a = 


ZONE 1 Reqgns=11,367. 93 (weeks) -2461. 235 
r= .99960 T=3705.018 


ZONE 6 Reqgns=3,029.147 (weeks) +6732.505 
r=.99831 T =2035.075 


ZONE 7 Reqns=1,693.315 (weeks) +301.0040 
¥=.99979 =397.2890 


ZONE 8 Regns=7,628.354% (weeks) -3409.700 
'=.9994 T=3062.546 


ZONE 9 Regns=1,951.755 (weeks) #942.9285 
C=.99968 T=573. 8430 


ZONE P Regns=323.09940 (weeks) -62.295500 
x5 
¥=.99966 T=97.190000 


ZONE LB Regns=5, 163.417 (weeks) -8324. 7800 
T= .99869 T=3064.9660 


LOCAL SHIPMENTS UNSPECIPIED SHIPMENTS: 
ZONE 1 SD=.5240369(R)-5307.005 50=.06872668 (R) +1604.4770 
au 
r'=.99923 T=2705.1953 T=.98327  W=1672.97 
ZONE 6 SD=.5186645(R)-3135.412 S0=.04866 386 (R) ~-266. 13650 
L 
C=.99844 =1017.3500 =.99528 T=166.000 
ZONE 7 SD=.4249615(R)-538.8669 SD=.03523048(R) -189.42310 
V=.99952 © =258.55207 Y=.98195 =132.805 





ZONE $9 


ZONE 9 


ZONE P 


ZONE LB 


ZONE 6 


ZONE 7 


ZONE 8 


ZONE 9 


ZONE P 


SOs UsagOa j= 64320180 
& 
Y=.99845 W=1922.1900 


SD=.8279529 (2) -1910.459 
T=.99939 W=653.20300 


SD=.5936314 (R)-69. 18642 
T=.99936 T=79.521300 


SD=. 5303205 (R)- 1702.24 1 
28 
¥=.99680 G=2583.4990 


SD=.03463947 (8) -453.01500 
r=.99050 W=424.124 


SD=. 946984 35 (2) -364.87980 
C=.98136 W=207.545 


SD=.03479791(R) -72. 567680 
C=.93386 W=49.7676 


SD=.06527485 (2) -60.595540 
v'=.98867 W=592.646 


WEIGHT AND CUBE OF LOCAL MATERIAL MOVEMENTS 
VS LOCAL MATERIAL ISSUES 


Wr= 143.9767 (S)+1,039,029.0 
r=.99509 W=595,764. 119 
WE= 239. 2949(S)-292,938. 000 
C=.98919 \=336,039. 447 
WT=122.4108(S) +9563.683000 
1 
Gono9g07 = G=73 602. 1567 
aT=125.7431(S)+#219,567. 300 
V=.99188 =318,428.411 
WT=85.95983(S)-71,128.6200 
Y=.99619  =80,283.1884 
WI=79. 01907 (S) + 9688.073000 
»r 
r=.99880 ‘\ =5717.857750 


WT=6 2. 76307 (S) +672,592.« 200 
=.98982 =173,727. 160 


CU=5.3925 (S) +32,217.160 
C=.99518 W=22,098.81 


CU=9. 3432 ¢S) -7783.21900 
r=.98779 W=13,956.43 


CU=5.5068 (S) - 1547. 34000 


r=.99587 W=2551.9600 


CU=4.5024 (S) +6769. 22000 
r=.99126 V=11,832.51 


CU=6.2877 (S)-11,577. 140 
& 
=..95321 V=10,992.90 


CU=4.4429 (Sj) #452.5743800 
ae < 
Y=.99948 WW =211.64231 


CU=2.1301(S) +27, 009.080 
=.98830  =6326.3605 


weeks = number weeks from start of measurement period 


SD = number of local material issues 
R = number of requisitions 

aT = weight 

cu = cube 

S = number of local material issues 





t oJ « es e 
Y= coefficient of determination 
Q = standard deviation cf observed values 
from curve 
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